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No mistaking Kaynar’s new stake nut—it’s miniaturized 


The new Kaylock® Miniature Stake Nuts bear the unmistakable mark of Kaynar’s leadership in aerospace fastener 
weight and space savings. These new miniatures answer the critical need for installed reliability of threaded elements 
in minimum thickness materials...can save you up to 33°. of hardware weight. Additional savings can accrue as 
a result of thinner parent material requirements (.030 minimum thickness for Kaylock Non-Floating Stake Nuts, 
.040 minimum for Floating Stake Nuts. ) 

Easier and Quicker to Install. No flaring of the nut shank is required. The pressure used in installation results 
in a cold flow of the parent material. This interlock of the nut and the mating material, in a smaller installation hole, 
provides greater structural integrity. Staking action of the Kaylock self-locking nut provides maximum retention 
against push-out and torque-out. The new series is available in miniature and regular configurations, both floating and 


non-floating. Write today for the new Kaylock Stake Nut Brochure, or contact your Kaynar representative. 


Kaylock. 


hinst tm fightweight Pockmuts 


~ —s 
Sri z KAYNAR MFG. CO., INC., KAYLOCK DIVISION 
' ‘ef Box 2001, Terminal Annex, Los Angeles 54, Calif. Branch offices, 
warehouses & representatives in Wichita, Kan.; New York, N.Y. 

Atlanta, Ga.; Renton, Wash.; Montreal; Paris; London; The Hague 
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MF 7200 floating miniature MK 7200 non-floating miniature 





ne FILAMENT WINDING: Another prime capability of Goodyear Aircraft 
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Polaris first stage filament-wound chambers are under development at Goodyear Aircraft. The weight advantage 
of glass filament over metal increases missile’s range substantially 


Capacity? Currently handles shapes up to 8’ x 24’; can easily be enlarged to 12’ x 36’. 
NOW AT WORK A BIG Precision? “On-the-nose” glass filament placement and indexing based on 421,575 
see y computer-caiculated pattern and index ratios. Wrap angles? Take your pick from 0° 

to 90°. Tensioning? To ounce-fractions. 


NEW FILAMENT WINDER Virtually a quantum jump in winder capability, Goodyear’s new machine was engi- 


neered to meet mushrooming requirements for bigger and stronger rocket motor 


WITH SMALI- MACHINE cases. Impressive as its features are, they're matched by the step-ahead technology 


Goodyear has amassed in this fast-moving field. Typical example: An exclusive new 


PRECISION! quality control concept to provide continuous reliability checking from winder to 
' launch pad. Details are yours for the writing. Goodyear Aircraft Corporation, Dept. 
914AK, Akron 15, Ohio. 


GOODFYEAR 


GOODYEAR AIRCRAFT CORPORATION 


Plants in Litchtield Park, Arizona, and Akron, Ohio 
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A.C. AMPERES 


« AN 
IMPORTANT 
COMPONENT 
IN EVERY 
HONEYWELL 
METER 


MM2-AC 
ONEYWELL-US.A. MANCHESTER, M. 


If hard work and technical skill were the only requirements, almost anyone could build superior meters. But in 
many meter applications, success depends on the disciplined imagination of gifted designers and engineers. This 
is where Honeywell is outstanding. We can design and assemble panel instruments to solve any specific problems 
you may have. In fact, there's an excellent chance that we've already done so. m@ To find out more about quality 
instruments from Honeywell, get in touch with our representative in your area. He's listed in the classified 
pages of your telephone directory. Or contact us directly: 

Precision Meter Division, Minneapolis- Honeywell Regulator Company, Honeywell 
Manchester, New Hampshire, U.S.A. In Canada, Honeywell Controis 


Limited, Toronto 17, Ontario. HONEYWELL INTERNATIONAL [Hi] P ssiow” Mitre. 


Sales and service offices in all principal cities of the world. 
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AEROSPACE CALENDAR 


Nov. 13-14—Electrically Exploded Wire 
Conference, Kenmore Hotel, Boston, 
Mass. Sponsor: Thermal Radiation Lab- 
oratory, Geophysics Research Directorate, 
AF Cambridge Research Laboratories. 

Nov. 13-16—Conference on Magnetism and 
Magnetic Materials, Institute of Radio 
Engineers, Hotel Westward Ho, Phoenix. 

Nov. 14—Symposium on Electronic Systems 
Reliability, IRE, Kansas City, Mo. 

Nov. 14-16—Northeast Electronics Research 
and Engineering Meeting, Institute of 
Radio Engineers, Commonwealth Armory 
and Somerset Hotel, Boston, Mass. 

Nov. 15-17—19th Annual Aerospace Electri- 
cal Society Display, Pan Pacific Auditor- 
ium, Los Angeles, Calif. 

Nov. 19-22—Symposium on Biomedical As- 
pects of the Space Sciences, University 
of California at Los Angeles, Los Angeles, 
Calif. Sponsors: Brain Research Insti- 
tute, UCLA; Air Force Office of Scien- 
tific Research. 

Nov. 19-24—Medical and Biological Prob- 
lems in Space Flight Conference, Nassau, 
Bahamas. 

Nov. 27-Dec. 1—Army-Industry Aviation 
Logistics Symposium, Congress Hotel, St. 
Louis, Mo. 

Nov. 28-30—38th Meeting, Aviation Distrib- 
utors and Manufacturers Assn., Jung Ho- 
tel, New Orleans, La. 

Nov. 30-Dec. 1—12th National Conference, 
Institute of Radio Engineers’ Professional 
Group on Vehicular Communications, 
Radison Hotel, Minneapolis, Minn. 

(Continued on page 6) 
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CONTINENTAL 
AIRCRAFT ENGINES 


— MULTIPLYING THE MOBILITY 
OF KEY PERSONNEL 


The widening use of aircraft as tools of modern business 
rests on the solid basis of utility alone. Company after 
company has found that corporate aircraft more than pay 
their way, by multiplying the mobility of key personnel, 
speeding urgent deliveries, cutting down waste of time. 


When YOUR company moves to 
clinch this competitive advantage, 
make sure that it goes all the way. 
Get the dependability that’s backed 
by established worldwide service, 
by choosing a business aircraft 
with Continental power. 





Beechcraft Model 33. Powered 
by Continental Model 10470-) 
225-hp Fuel Injection Engine. 


[ontinental Motars (arporatian 


AIRCRAFT ENGINE DIVISION 
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ule. .. first such equipment to be installed aboard a submarine! @@ 1956 
check-out system for F8U CRUSADER on schedule! Ml 1956—Vought delivers check 
ut system for REGULUS I on schedule! MJ 1960—Vought delivers in-plant check-out equip- 
ment for TITAN ICBM guidance ahead of schedule! Ml 1961—Vought delivers bomb/ 
navigation check-out equipment for the B-52 on schedule! MJ August 1961—Vought Elec- 
tronics becomes LTV Electronics. MI i961—LTV Electronics is now 


. developing aerospace ground equipment for portions of an advanced 
long range aircraft/missile detection system. Ml TOMORROW—LTV 





AEROSPACE CALENDAR 


(Continued from page 5) 


Dec. 4-5—Beryllium Metallurgy Confer- 
ence, New York University’s Washing- 
ton Square Center, New York, N. Y. 

Dec. 5—11th Annual Meeting, National Ait 
Taxi Conference, Statler-Hilton Hotel, 
Washington, D. C. 

Dec. 5-7—Annual Convention, National Avi- 
ation Trades Assn., Statler Hilton Hotel, 
Washington, D. C. 

Dec. 12-14—Eastern Joint Computer Con- 
ference, Sheraton Park Hotel, Washing- 
ton, D C 

Dec. 18—25th Wright Brothers Lecture, 
Natural History Bldg., Smithsonian In- 
stitution, Washington, D. C. 

Jan. 9-11—Eighth National Symposium on 
Reliability and Quality Control, Statlex 
Hilton Hotel, Washington, D. C. 

Jan. 15-17—Symposium on Optical Charac- 
ter Recognition, Department of the Inte- 
rior Auditorium, Washington, D. C 
Sponsored by Information Systems 
Branch/Office of Naval Research and Re- 
search Information Center/ National Bu- 
reau of Standards. 

Jan. 22-24—30th Annual Meeting, Insti- 
tute of the Aerospace Sciences, Hotel As 
tor, New York, N. Y. Honors Night 
Dinner, Jan. 23. 

Jan. 23-26—Third Annual Solid Propellant 
Rocket Conference, American Rocket 
Society, Baylor University, Waco, Tex. 

Jan. 24-26—Second Symposium on Thermo- 
physical Properties, Princeton, N. J. Spon- 
sor: Heat ‘Transfer Division, American 
Society of Mechanical Engineers. 

Feb. 6-7—Symposium on Redundancy Tech 
niques for Computing Systems, Depart 
ment of the Interior Auditorium, Wash- 
ington, D. C. Sponsor: Information Sys 
tems Branch, Office of Naval Research. 

Feb. 7-9—Third Winter Convention on 
Military Electronics, IRE, Ambassador 
Hotel, Los Angeles. 

Feb. 14-16—International Solid-State Cir 
cuits Conference, Institute of Radio En 
gineers, Sheraton Hotel and University of 
Pennsylvania, Philadelphia, Pa 

Feb. 27-Mar. 1—Symposium on the Appli- 
cation of Switching Theory in Space 
Technology, Palo Alto, Calif. Sponsors: 
Lockheed Aircraft Corp.; Air Force Office 
of Scientific Research 

Mar. 1-3—Fighth Scintillation and Semicon 
ductor Counter Symposium, Institute of 
Radio Engineers, Shoreham Hotel, Wash 
ington, D. C 

Mar. 5-8—Seventh Annual Gas Turbine Con- 
ference and Products Show, American So 
ciety of Mechanical Engineers, Sham- 
rock Hilton Hotel, Houston, Tex 

Mar. 8-9—Institute of the Aerospace Sci 
ences’ Flight Propulsion Meeting (classi 
fied), Cleveland, Ohio 

Mar. 14-16—Electric Propulsion Conference, 
American Rocket Society, U. S. Naval 
Postgraduate School, Monterey, Calif. 

Mar. 26-29—International Convention, In 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria Hotel, New York, N. Y 

Apr. 1-4—Mid-Year Conference, Amport 
Operators Council, Shoreham Hotel, 
Washington, D. C 

Apr. 3-5—Launch Vehicles: Structures and 
Materials Conference, American Rocket 
Society, Ramada Inn, Phoenix, Ariz 
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An easy “push” to 
connect and “pull’”’ 
to disconnect is all 
it takes to operate 
the new Deutsch 
high-pressure fluid 
and gas coupling. No 
twisting or tricky 
lock movements are 
necessary. Here 
then is an effective 
design that can be 
specified for a 
variety of remote, 

push-pull umbilical, modular, 

° or rack-and-panel 

coupling res 

applications. Safety 


can Jatcbeteecs at high operating 
A oressures is assured 
10,000 psi 


by a color ring that 
provides visual 
inspection for 
positive lock. 
And both coupling 
halves exceed all 
requirements of 
MIL C-25427 for 
fluid loss, pressure 
loss, air inclusion, 
and physical shock. 
Temperature range 
is —200°F to +450°F. 
~. To obtain complete 
tex hnical information 
on this advanced 
/ ’ specification fluid 
, und gas coupling, 
vrite today 
r Data File A-11. 


& 
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HYDRAULIC COMPONENTS DIVISION P.O. Box 73335-7000 Avalon Boulevard + Los Angeles 3, Calif 














reduce missile weight 


The swing to light-weight, high- 
strength titanium metal for pressure 
bottles in the current generation of 
liquid fueled missiles provides conclu- 
sive proof of the design advantages 
and reliability inherent in titanium 
construction. Titanium vessels have 
sliced considerable poundage off mis- 
siles and thereby increased vital pay- 
loads. Here’s why... 


High strength-to-weight ratio... titanium 
is 44% lighter than steel at the same 
strength. In addition it has... 
Reliability at cryogenic temperatures... 
not a single failure in service at tem- 
peratures down to and below minus 
300°F, and pressures up to 9,000 psig. 


Corrosion resistance... where other 
metals fail. 


Fabricability... Airite Division of the 


Electrada Corporation says, “Tita- 
nium can be forged and machined 
as accurately as steel.” Menasco 
Manufacturing says, “We prefer to 
use it. Titanium is now as reliable as 
any other metal and has probably a 
lower rate of reject.” 

Availability and lowering cost. Lead- 
times are short: 24 hours from 
Titanium Metals Corporation of 
America warehouses. Metal costs 
down 62.4% since 1955. Unit prices 





BOX SCORE ON TITANIUM 
PRESSURE VESSELS 
Ablestar saved 60 pounds 
Titan losing 150 pounds 
Aegena 24 to 40 pounds 
X-15 lighter by 325 pounds 
Atlas saved 129 pounds 











are constantly lowering as fabrication 
experience increases. 


If you need information on titanium 
fabrication ... application... competent 
write TMCA’s Technical 

Service Department. 


fabricators... 


TITANIUM METALS 
CORPORATION OF AMERICA 


233 Broadway, New York 7,N.Y. 
NEW YORK * CLEVELAND «CHICAGO + DALLAS #LOS ANGELES 





maximum 
transportability 


SERGEANT is a compact, light-weight 
missile system made to move—by 


land, sea and air. It's an "immediate 
action” missile, with maximum tactical 
versatility. 

Quick-reacting, rugged, this solid- 
fueled, 75-mile-range bird” can be 
emplaced and fired in a very short 
time by a six-man crew. 

In production for the Army, with: 
Sperry Utah as prime contractor, this 
newest Army SERGEANT when it be- 
comes operational will take its place 


beside the tough and 
dependable sergeants 5 V 
of U.S. Army history. 


SPERRY UTAH COMPANY, DIVISION OF SPERRY RAND CORPORATION # SALT LAKE CITY, UTAH 





LIONEL: Muscles for Missiles 


Forming and machining the ultra-tough materials needed in missile manufacture requires muscle... well- 
developed power and brawn...to precisely bend and shape and expand and finish parts which ultimately become 
stronger than the machines that produced them.—s—In this respect we feel that the Lionel organization is 


especially capable. For materials which resist conventional fabricating methods, we’ve built our own muscles 


...our own machines and equipment, our own tools, devices, and techniques. ..all capable of processing obstin- 
ate alloys to fine tolerances at high speeds on a routine production basis.—s—Lionel-designed machines such 
as the “IMPRES” (Internal Mandrel Pressure Roll Extrusion Shaper) provide high-speed hydroforming of 
nose cones with superior dimensional accuracy.—s—In its entirety, The Lionel Corporation presents a vast 
capabilities complex, each division highly experienced in the design, development, and construction of advanced 
high quality hardware. Our engineers, physicists and chemists, equipped with modern, efficient laboratory 
and production facilities, afford a logical and worthy source for the dependable fulfillment of contractual 
commitments—from components through systems. 

We welcome your further inquiry ...and suggest that you request a copy of our new capabilities brochure, 


“LIONEL: A New Force.” 


THE LIONEL CORPORATION Det. 311-AV, Hoffman Place, Hillside, N. J. 
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Look to Parsons for Performance in... 


ARCHITECT -ENGINEERING / ELECTRONICS 


Teamwork in Technology at Parsons provides complete project control—from concept through 
operation. « Experience—planning, engineering, instrumentation and construction of missile, 
nuclear, laboratory, and industrial facilities—provided the foresight and dictated the neces- 
sity for the kind of Teamwork in Technology existing at Parsons between Architect-Engi- 
neering and Electronics...a must, to cope with the size and complexity of today’s engineer- 
ing projects. « Teamwork in Technology assures a free interchange of technical knowledge 
which is utilized by project teams to expedite your projects efficiently and economically. 
e Another example of Parsons’ TOTAL CAPABILITY— SINGLE SOURCE RESPONSIBILITY. 


THE RALPH M. PARSONS COMPANY 


OFFICES IN 
OTHER 


ENGINEERS CONSTRUCTORS / ELECTRONICS CTEM mus 


THROUGHOUT 


LOS ANGELES/PASADENA THE WORLO 





WORLD WIDE SERVICES: APPRAISALS AND ECONOMIC STUDIES « ARCHITECT-ENGINEERING « CONSTRUCTION ¢ ELECTRONIC SYSTEMS 
AND COMPONENTS « MINING AND METALLURGICAL ENGINEERING « PERSONNEL TRAINING « PETROLEUM-CHEMICAL ENGINEERING 
PETROLEUM PRODUCTION SYSTEMS « PLANT OPERATION *« POWER PLANT ENGINEERING + WATER DEVELOPMENT AND SYSTEMS 





This is an employment advertisement Number 7 in a series 


Wanted: 


ASTRONAUT 


with 3 years’ experience making lunar orbits. 





To assist in evaluation of our complete line 
of switches, indicator lights, and other controls 


used in space vehicles and ground support equipment, 


Write for details of present products, 


r 


CONTROLS COMPANY iC} OF AMERICA 
CONTROL Switch DIVISION 
1420 Delmar Drive, Folcroft, Pennsylvania 


Manufacturers of the Electrosnap and Hetherinaton ft and indicators for all military 


and commercial applications, All standard units stocked for leading parts Distributor 





BENDIX HYDRAULIC PUMPS, MOTORS, SERVO VALVES, ACTUATORS 


WHAT'S So 





OrFFERENT 





Answer: they’re system- 


ABOUT THESE 


under development. So — 
whether you need quality 





oriented. In designing and 
building hydraulic com- 
ponents, Bendix applies 
thorough understanding of a 
complete system's requirements. 
The result to the Bendix user is pumps, 
motors, actuators, and servo valves that match 
system needs exactly—and dependably. 
Advanced hydraulic system designs for such 
diverse applications as missiles, aircraft, industrial, 
marine, and automotive are available, others are 


HYDRAULIC 


“OMPONENT® 


components or entire systems 

— bring your hydraulic require- 
ments to Bendix. TYPICAL 
COMPONENT ADVANTAGES: 
Bendix® Hydraulic Pumps, ina wide range 

of sizes and types, feature light weight, simple 
designs with fewer parts, high-temperature capa- 
bilities, extra reliability, and over-specification 
performance. For further details, write: Sales Man- 
ager, Fluid Power Equipment, South Bend, Indiana. 


Bendix Products Division 









































AIR 
TRAFFIC 
CONTROL 


“GENERAL 
~ PRECISION 





General Precision 
has all the 

Skills required 

for development of 
an air traffic 
control system. 


As prime contractor 
for the Federal. 
Aviation Agency's 
program for jet-age 
air traffic control. 
General Precision 
has more experience 
in this area than 

any other company. 


General Precision s 
other demonstrated 
capabilities 

for Space Vehicles. 
MISSI 
Manned Aircraft: 
Navigation 
Guidance and Control 
Computers 

Fire Control 
Simulators 


Today's demonstrated 
achievements 
shape tomorrow. 
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Nickel would have helped men fly 
even before the horseless carriage 


When this airplane employing a 
“‘vun cotton’? rocket was con- 
ceived in 1847, it was in an age 
that lacked the machines, meth- 
ods, and materials to make it a 
reality. 


But today, visionary designs are 
being transformed into practical 
realities on a virtual day-to-day 
basis —thanks to advanced tech- 
nology and modern materials 
which possess exceptional combi- 


nations of physical and mechan- 
ical properties. 

For example, you might require 
an alloy providing good strength- 
to-weight ratio combined with a 
yieid strength of up to 300,000 psi 
at temperatures down as low as 


To solve this problem—and many 
others requiring good combina- 
tions of thermal, mechanical, 
electrical, and chemical prop- 


erties — look to alloys containing 
nickel. 


We'll be happy to send you, with- 
out obligation, engineering data 
to help you select the best material 
for specific aerospace applica- 
tions. Write to Inco Application 
Engineering, outlining your 
requirements. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street IxcO New York 5, N. Y. 


Inco Nickel makes metals perform better longer 








GENERAL 
ELECTRIC 
LIME DD 


C4 FEARED 


... LEADER 


New flight control system 
is fully self-adaptive, 
performance-proven in 
flight testing 


IN AERO/SPACE ELECTRONICS 


A whole new flight spectrum of manned and unmanned 
vehicles is at hand. To meet the unique range of control 
requirements of these vehicles, General Electric now offers 
a completely new type of flight control system, called 
GESAC. (General Electric Self-Adaptive Control.) 


A knowledge of the detailed aerodynamic characteristics 
of a missile or aircraft is not required to apply GESAC to 
the vehicle. Thus, both flight testing and application en- 
gineering effort can be sharply reduced. 


No external air data sensors 
for gain changing. 

GESAC has already been successfully flight-tested 
aboard the Convair F-106 under Navy Bureau of Weapons 
sponsorship. An evaluation of extremely rigorous re-entry 
profiles has been conducted on the North American/NASA 
X-15 Simulator under Air Force contract, with outstanding 
success. A flight evaluation on the McDonnell F4H-1 is 
currently in progress under Navy BuWeps contract. 
GESAC provides another example of Light Military Elec- 
tronics Department leadership in aero/space electronics. 


GENERAL&o ELECTRIC 


Light Military Electronics Department 


Armament & Control Section, Johnson City, New York 


r computers are required 








He’s solving 
a real estate 
problem 


This AMF engineer’s job is deter- 
mining how best to move big missiles 
off shore for launching. Should they 
be floated out horizontally, flooded 
to an upright position, and then 
launched? Or, would it be more fea- 
, sible to barge them out? Might they 
be moved to or assembled on “Texas 
Towers,” or would a causeway or 

simply land-fill be the answer? 
Behind the project is our shrinking 
real estate at launching sites, plus the 
hazards inherent in launching Sat- 
aie urn-sized missiles (and the coming, 
ee # nuclear-powered missiles) near other 
installations. Off-shore launching 

may be the answer. 





f Feasibility studies of all types are 

f/f 4 | an AMF specialty. What kind of 

remotely controlled machinery is 

required to service nuclear-powered 

aircraft? What kind of habitation 

could be built on (or under) the sur- 

face of the moon? What sort of 

machines (manned and unmanned) 

could survey the moon’s surface 

without, for example, falling into a 

fissure? What is the best way to 

assemble a space station? All these 

are problems AMF engineers are 
presently investigating. 

at If your problem is the first of its 

— ‘ kind, AMF will not, of course, have 

es met it before. But AMF’s long expe- 

rience in accepting totally unique 

challenges gives it an advantage 

enjoyed by few other organizations 

. concerned with ground support, 

-* launchability and space environ- 

if ment. To get further information 

ef : r write American Machine & Foundry 

i a 4 ‘ Company, 261 Madison Avenue, 

a ee ; New York 16, N. Y. 

; vs 

i 
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A Dismal Pattern 


The decision by Secretary of Defense Robert S. 
McNamara to withhold the $780 million voted by Con- 
gress for additional long-range bombers, an accelerated 
and expanded B-70 development program and an ac- 
celerated Dyna-Soar program is another chapter in a 
familiar dismal pattern that has hamstrung the U.S. 
defense effort for more than a decade. 

This pattern has involved an almost perpetual con- 
flict between the legislative and executive branches of 
the government over how much defense strength is really 
required to support the U.S. position in the interna- 
tional area. ‘This conflict has persisted regardless of 
which political party is in control of either branch of 
the government. It has always found the Congress push 
ing larger defense appropriations than the executive 
branch has requested, with these increases always ear 
marked for strengthening the strategic nuclear forces 
and new weapons development in areas where Congress 
believed the executive branch skimped below the levels 
of safety. 

In taking this action to impound the $780-million de- 
fense budget boost voted by Congress, Mr. McNamara 
is placing himself in the same pattern followed by three 
of the least effective secretaries of defense in the history 
of this post-war department. 

This pattern first emerged in the fall of 1949 when the 
Democratic executive branch, with Harry S. Truman as 
president and Louis Johnson as defense secretary, im 
pounded about $800 million in extra defense funds 
voted by a Republican-controlled Congress to increase 
the Air Force from 48 to 70 combat groups. This congres 
sional action was led by the late Republican Senator 
Robert ‘Taft. Less than a vear after the Truman-Johnson 
action the Communists invaded South Korea. The de 
fense budget was more than doubled to fight the Korean 
war and the Air Force was increased to over 100 combat 
groups and Mr. Johnson left the Pentagon under forced 
draft. 

‘hen again in the summer of 1956 a Democratic Con 
gress, spurred by growing indications of Soviet technical 
progress in jet aircraft and missiles, voted some $800 
million more for accelerating and expanding the B-52 
long-range bomber and KC-135 jet tanker fleet and the 
ICBM and anti-ICBM development programs. ‘This 
money was spurned by Republican President Eisenhower 
and his defense secretary, the late Charles EK. Wilson. 
\ vear later, in the summer of 1957, Mr. Wilson, with 
the support of President Eisenhower, was still concerned 
with pushing the defense budget downward with arbi 
trarily imposed dollar ceilings on each service. ‘his was 
just a few months before Sputnik I provided the first 
public proof of the Soviet capability in space technology 
and about the same time that the Soviets were firing 
their initial ICBMs over their Siberian test range. 

In 1958 a Democratic Congress initially boosted the 
Eisenhower Fiscal 1959 defense budget by some $816 
million for strategic systems such as Minuteman and 
Polaris missiles, strategic airlift and Hound Dog missiles 
for the B-52. By the time Defense Department, Pres 
ident Eisenhower and his new defense secretary, Neil 
McElroy, re-juggled their requests, Congress had voted 
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SUBMARINERS’ CLASSROOM 


This rolling cab is training atomic submariners. 
They’re learning on land what to expect deep 
underseas. 


The cab is mounted on gimbals, and simulates the 
control center of atomic subs of the Skipjack class. 


Trainees sit forward. Behind them is the instructor, 
who feeds maneuvering and emergency problems 
into an analog computer. As the instruments facing 
the trainees record the problem, the whole cab 
swings into a realistic imitation of a sub underwater. 


Thus crews are tuned to split-second response. The 
sub simulator is in operation at the U. S. Navy Sub- 
marine School at New London, Conn. We designed, 


built and delivered it under contract to the U. S. Naval 
Training Device Center, Port Washington, N. Y.— 
ahead of schedule and within cost. 

Republic produced a low cost device emphasizing 
versatility and low maintenance. How was it done? 
Credit Republic’s broad experience with control sys- 
tems and analog computer simulations. 


HEPUBLIC 


AVIATION CORPORATION 


FARMINGDALE, LONG ISLAND, N.Y. 





WHO'S WHERE 


In the Front Office 


J. Donald Rauth, a vice president of The 
Martin Co., has been named director of all 
Martin ICBM and space booster programs, 
with offices in Denver, Colo. Dr. Ralph D. 
Bennett has been named a vice president 
and succeeds Mr. Rauth as general man- 
ager of Martin’s Nuclear Division, Balti- 
more, Md. 

Joseph H. Schlessel, president and gen- 
eral manager, Western Design & Electron- 
ics, division of U. S. Industries, Inc., Goleta, 
Calif., succeeding Hugh C. Bream, resigned. 

Jean Cahen-Salvador, president and gen- 
eral manager of Nord Aviation, Paris. 

Robert B. Forrest, president and general 
manager of Indies Air, Inc. 

Morten S. Beyer, vice president in the 
Washington, D. C., offices of Riddle Air- 
lines, Inc. 

Arthur L. Powers, corporate controller, 
Hoffman Electronics Corp., Los Angeles, 
Calif. 

Maj. Gen. Clyde H. Mitchell will suc- 
ceed Maj. Gen. James Ferguson as vice 
commander, Air Force Systems Command. 
Gen. Ferguson will become deputy chief of 
staff, research and technology, Air Force 
headquarters (AW Oct. 16, p. 35). 





Honors and Elections 


Abe Silverstein, director of the National 
Aeronautics and Space Administration’s 
Lewis Research Center, has received NASA’s 
Outstanding Leadership Award for formulat- 
ing and implementing NASA’s space flight 
program and for developing the agency’s 
space flight centers. Formerly, Dr. Silver- 
stein was director of Space Flight Programs 
(AW Oct. 2, p. 32). William J. O'Sullivan, 
Jr., assistant to the chief of the Applied 
Materials and Physics Division at Langley 
Research Center, has received NASA’s Ex- 
ceptional Scientific Achievement Award for 
his inflatable space vehicle concepts, and for 
development of the Echo I passive com- 
munications satellite. 

John F. Sutherland, manager-aircraft serv- 
ices for McDonnell Aircraft Corp., has been 
named chairman of the Aerospace Indus- 
tries Assn.’s newly formed Product Support 
Committee. Amold R. Beckhardt, product 
support manager for the Federal Systems 
Division of International Business Machines 
Corp., was named vice chairman 

Ron Brown, president of the Flight En- 
gineers’ International Assn., has been elected 
president of the International Technical 
Institute of Flight Engineers. 

Solomon Lefschetz, director of the Center 
for Differential Equations at RIAS, and 
Elmer Verner McCollum, professor emeri- 
tus of bio-chemistry at The Johns Hopkins 
University, have been named foreign mem- 
bers of the Royal Society of London, the 
world’s oldest Academy of Sciences. 

Dr. Samuel Herrick has been appointed 
Jerome Clarke Hunsaker Visiting Professor 
of Aeronautical Engineering at Massachu 
setts Institute of Technology for 1961-62 
Dr. Herrick will be on leave of absence as 
Professor of Astronomy at the University of 
California at Los Angeles. 

(Continued on page 110) 








INDUSTRY OBSERVER 


expected to result within 
it frequencies as high as 

in maximum operating 
particularly in space com- 


> Major advance in semiconductor technology 

a year in transistors that can produce 10-db. g 
10,000 mc. This will represent a five-fold adi 
frequency and open a number of new application 
munications. 


> Bidders’ briefing on USAF’s medium-range ballistic missile (MRBM) 
probably will be held at the Ballistic Systems Division later this month. 
Initial version of the 1,000-mi., astro-inertially guided missile is expected 
to be truck-mounted and intended for use in Europe. BSD system planners 
recently briefed top Defense Department officials, and Aerospace Corp. 
already has familiarized industry with the system’s general requirements. The 
system will require secure communications and will have to determine its 
position precisely wherever it moves. 


> Army intends to use a radioisotope miss-distance indicator to judge the 
success of Nike Zeus anti-missile missiles hed from Kwajalein next 
summer against Atlas warhead targets launcl from Vandenberg AFB, 
Calif. Indicator is being developed for Army Rocket and Guided Missile 
Agency by Giannini Controls Corp. under contract from Bell Telephone 


Laboratories. 


> Joint industry program aimed at improving reliability of all types of 
aerospace and other mechanical components may be initiated by Battelle 
Memorial Institute. It would be modeled after a similar Battelle program 
with avionic components (AW Jan. 25, 1960, p. 67). Companies would 
invest fixed sums annually in return for Battelle’s coordinating and analytical 


services. 


Jet Propulsion Laboratory is considering adding a small, lightweight 
roving lunar vehicle to one of the later veh n the Survevor series if 
earlier Survevor vehicles meet their initial objectives and funds are made 
available. Light rovers which could go piggy! n Survevors have been 
proposed by Space-General Corp., Genera] Dynamics/Astronautics and 
Ford’s Aeronutronic Division (AW Oct. 2, p. 52 


> USAF is concermed over possible disruption of its ballistic missile capability 
by the electromagnetic effects of nuclear explosions. These effects exceed 
the range of blast and heat damage. Fields created by nuclear blasts might 
induce spurious currents in cables connecting control centers and missile 
emplacements or scramble magnetic elements of the missile such as guidance 
computer drums. Attempts to solve the potential problem will include more 
effective shielding, circuit design and layout of missile sites. 


will use storable hvper- 
two minutes, compared 
to the surface bv elevator 


© Reaction time for launching of Titan IIs 

golic fuels, from inside of silos may be well 
with about 15 min. for the Titan I, which is 1 
after being fueled in the silo. 


> Pratt & Whitney LR-115 liquid hydrogen rocket engine, which will power 
Centaur and some stages of Saturn, recently was fired successfully seven 
times at P& W’s Florida site, for a total of 63 min. burning time. Longest 
run was 12 min. and several others approached 10 min. Tanks required six 
refuelings. 
renerator used in Navv’s 
three months in orbit 
| power system and back 
» indicated deterioration 
standby power but this 
tchover, project personnel 
rary propagation. 


Snap tvpe plutonium-powered thermoelect 
Transit IV-A satellite is operating successfu 
and two switchovers from it to the standby 

again. Quality of signals transmitted several 

of the Snap power supply. Satellite was swit 
produced no improvement. After a secon 
concluded that the difficulty had come from t 


> Problem that caused the failure of Discoverer XX XIII and delayed launch- 
ing of the Ranger 2 is believed to have been a pump in the hydraulic system. 
Telemetry from the Discoverer vehicle indicated surges in hydraulic pressure 
and a premature shutdown of the engine. 
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FINAL CLEAN-UP BEFORE PUMPDOWN. The stainless-clad interior of the Bendix high vacuum chamber is being cleaned, polished 
and washed down with acetone in preparation for initial operation this fall. This 20’ by 27’ chamber, the heart of the Bendix Space 
Laboratories, will soon simulate altitudes of over a million feet. The technician is putting finishing touches on the 10-ton head which 
slides aside to allow positioning of full-size satellites and space capsules. Sixteen quartz lenses mounted in the head will introduce 
solar radiation. The rails at the side will hold plates through which liquid nitrogen is pumped to simulate the chill of space darkness. 


SPACE ENGINEERS experienced in integration, assembly and testing of 
Satellites will find new careers at the Bendix Space Laboratories. Specialists 
are needed for thermal-vacuum, vibration, structures, dynamics, radio and 
noise interference, fluids and mechanics, instrumentation, circuit design, 
and field test. Write or call Personnel Director, Bendix Systems Division, 
Ann Arbor, Michigan—an equal opportunity employer. 


Bendix Systems Division re 


CORPORATION 











Washington Roundup 


USAF Space Stand The unified Air Force position on space ordered by Chief of Staff Gen. Curtis 
LeMay has been prepared and was presented last week to top Defense Department 
civilians, including Secretary Robert McNamara. The st repared after extensive 
pulling and hauling within the service (AW Sept. 11, p. - in the form of a docu- 
ment covering what Air Force thinks it could do in spa the next 10 vears 

Completion of the study comes amid an increasing clamor for a larger space role 
tor the services, but several influential members of Congress hary of any plans that 
might expand the military role at the expense of the Nat Aeronautics and Space 
Administration. Chairman George P. Miller of the H Science and Astronautics 
Committee, for example, is keeping a close watch on t tary-civil space situation 
and savs he will fight any encroachment on NASA’s territ He intends to press for 
more emphasis—not less—on peaceful applications of technology. The division 
of responsibility between the services and the civilian expected to become a 
major debating topic in Congress next veat 


Air Force technical intelligence, embarrassed by some of the gaps in its technical 
knowledge that were revealed by the Soviet Union’s air show at Tushino last July (AW 
July 17, p. 26), has been fiddling with the code names to new Russian aircraft 
in a quick-fix attempt to conceal the gaps. The new M } kovlev twin-jet design, 
which had been carried on the Pentagon sleuths’ book t Blinder and identified 


long-range interceptor 


Intelligence Fiddling 


as a bomber, was clearly revealed at Tushino to be 
armed with air-to-air missiles. To cover this error, USAI now switched its name 
from Blinder to Fiddler—belatedlv putting it into the fighter-interceptor category. 

USAF hastily code-named the new Mach 2 twin-jet bomber, on which it had not 
had information previously, the Bullshot—and then quickly canceled this name because 
of the obvious possibilities for tvpographical errors. In t terval when the bomber 
had no official code name Aviation Week dubbed it | tv because of its excellent 
aerodynamic design, and this designation now is w 1. But USAF took the 
Blinder code name that it had removed from the Yakov] t ptor and quietly applicd 
it to the Beautv. In an attempt to preserve the fict t the Beautv came as no 
surprise, it is blandly saying that it had carried the Blir de name on its roster for 
some years. 


NASA Life Sciences Watch for NASA to pursue its own bioastronautics program regardless of the rec- 
ommendations made by the various groups now stud) the problem. NASA alread 
has decentralized its life sciences program within the f k of its latest reorganiza- 
tion and plans to organize specific teams to tackle specif ns, drawing on military, 
university and industry resources and personnel as well ts own centers. Heads of 
these task forces won't necessarily be NASA persont 


Science functions of several executive departments of the government have grown 
to the point that President Kennedy is considering c1 sistant secretaries for sci 
ence. Discussions on establishing such a post within tl rce Department, which 
includes the Weather Bureau, the National Bureau of rds and the Coast and 
Geodetic Survey, are well along. Other departments to have science secretaries— 
Agriculture, Interior and Health, Education and Welf 


Western Europe’s annual investment in air transportation will grow frora 1956-60 
average of $300 million to $500 million by 1970, an f 67%, according to esti- 
mates in the Twentieth Century Fund's recenth tudv, “Europe’s Needs 


and Resources.” 


Recent speech of Dr. Harold Brown, defense director of research and engineering, 


‘ 
a , : 
Brown’s New Role at the Naval Research Laboratory (AW Oct. 30, p. 2 the beginning of a program 
to make more outside appearances. Brown, who 1s 3 n hemmed in and frus- 
trated by old political pros in the Pentagon but is cat rapidly. He believes that 
the cost effectiveness approach to weapon svstems some mistakes and that 
technical considerations are being given too little emp! 
In spite of Secretary McNamara’s comment that Dyna-Soar is still undergoing 
re-examination (see p. 28), Pentagon observers expect no short cuts or major changes 
now that the extra funds voted by Congress have bx unded 


With the Pentagon continually tightening the lid on public information, visitors 


these days are being greeted with the query: “Are \ | for unclassified?” 
—Washington Staff 
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Rendezvous Is Urged for Moon Flight 


Golovin Committee conclusions would make C-4. lunar 
vehicle and retard development of solid, liquid Novas. 


By Edward H. Kolcum 


Washington—Rendezvous technique as the quickest way to place a manned 
spacecraft on the moon is being recommended by the Large Launch Vehicle 
Planning Group, which is now completing a written report of its conclusions 
for the Defense Department and the National Aeronautics and Space Admin- 
istration. Some conclusions were reported orally to top space officials last 


week. 


The rendezvous decision—which automatically strengthens the position 


of liquid rockets—was made unanimously. 


The group, also known as the 


Golovin Committee, was made up of Air Force, Navy, NASA and Aerospace 


Corp. representatives. 


If its recommendations are accepted, a number of 


decisions on large launch vehicles—some of which have been pending for 


as long as five months—can be made. 


e The C-4 launch vehicle would be 
developed on a top-priority basis. The 
Golovin Committee sees the C-4 as 
the rendezvous launch vehicle, since it 
could carry 200,000 Ib. into a 300-mi. 
earth orbit and two launches would 
be sufficient for the Apollo manned 
lunar landing mission. This vehicle 
would be a four-barrel cluster of Rocket- 
dyne F-1] engines, each developing 1.5 
million Ib. thrust. 

e Nova vehicle development, in both 
solid and liquid propellant configura- 
tions, would be done at a much slower 
pace than had been anticipated. Nova 
had been proposed for direct ascent 
to the moon and therefore was the com- 
petitor of the rendezvous approach. 
The solid propellant version is to have 
a cluster of motors of at least 240 in. 
dia., with a liftoff thrust of 20 million 





UAC Solid Division 

United Aircraft Corp.’s directors have 
authorized creation of a Solid Rocket 
Division that would handle any volume 
production of solid motors required by 
UAC’s subsidiary, United Technology 
Corp. 

Production plant probably would be 
located in central Florida, near Cape 
Canaveral. All major solid rocket com- 
panies have been surveying potential pro- 
duction sites on major waterways and 
particularly in the Cape area. 

United Technology handles solid pro- 
pellant research and development and 
has limited production facilities at Sunny- 
vale and Coyote, Calif. Several large 
solid propellant development and produc- 
tion competitions, including motors for 
a medium-range ballistic missile, assist 
motors for a Dyna-Soar booster, and 
motors for a Nova booster, have been 
delayed pending the report of the Golo- 
vin Committee (see story). 
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Among the most immediate: 


lb., for a booster. The liquid Nova is to 
have a booster using a cluster of eight 
F-] engines and developing 12 million 
Ib. thrust. 

e The C-3 vehicle concept would be 
scrapped, since NASA has decided it 
will not build both the C-4 and the 
C-3. The C-3 is a cluster of two F-1 
engines. 

e Facilities preparation for the C-4 
vehicle could be started at Michoud, 
La., where vehicles will be fabricated; 
at Pearl River, Miss., where they will 
be static tested, and at the Atlantic 
Missile Range, where they will be 
launched. 

e Titan III would be used as the launch 
vehicle for the orbital Dyna-Soar vehi- 
cle. Titan III is a Titan II vehicle with 
solid rockets strapped to the 
booster stage. 


assist 


Upper Stages Pacing Item 


The pacing item for these systems, 
as it is with the Saturn C-1 (see p. 30) 
is upper staging. NASA favors high 
energy hydrogen-oxvygen propellant sys- 
tems, such as the 200,000 Jb. thrust 
Rocketdyne J-2 stage, and a Y-1 second 
stage, which would develop 1.2 million 
Ib. thrust (AW Oct. 23, p. 27). 

The committee, named for its chair- 
man, NASA’s Dr. Nicholas E. Golovin, 
was in session for 90 davs, basically to 
study the alternatives and to make a 
recommendation on the quickest wa\ 
to beat Soviet Russia in landing a 
manned spacecraft on the moon. The 
conclusion was that rendezvous with 
the C-4 vehicle gives the U. S. the 
best chance to perform the mission 
hirst 

Dr. Golovin and Dr. Lawrence 
Kavanau, special assistant for space in 
the Office of Defense Research and 
Engineering, last week briefed Dr. 
Robert C. Seamans, Jr., NASA as- 
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sociate administrator, and John H. 
Rubel, assistant secretary of defense, 
on the committee’s conclusions. They 
will brief James E. Webb, NASA ad- 
ministrator, and Dr. Harold Brown, 
director of defense research and engi- 
neering, probably this week. 

The decision on _ rendezvous is 
probably one of the few specific recom- 
mendations that will come from the 
committee. There will be no minority 
reports, and the printed conclusions 
will reflect a composite viewpoint. Task 
of the committee basically was to de- 
fine a family of vehicles which will 
serve both military and civilian require- 
ments for large payloads in the fore- 
seeable future. There was some dissent 
on many issues—principally on which 
agency should manage which projects. 


Split on Agency Lines 

Early discussions within the Golovin 
Committee were marked by a division of 
interest along agency lines, with USAF 
favoring solid propellants and NASA 
pushing liquids. Aerospace Corp., tech- 
nical manager for USAF’s space systems 
programs, heavily favored high-energy 
liquids with solid assist rockets. This 
concept has emerged as the Titan III 
vehicle, a Titan IT with two 120-in. dia., 
five-segment solid propellant motors 
strapped to the sides. 

The Golovin Committee has recom- 
mended approval of USAF’s program 
to begin development of the 120-in. 
dia. solid propellant booster program 
(AW Oct. 30, p. 22). USAF last week 
apparently made a firm decision to use 
Titan III as the Dyna-Soar booster, 
although Saturn C-1 is in a good com- 





Hybrid Rocket Research 


Northrop’s Norair Division is attempt- 
ing to determine the feasibility of a high 
performance hybrid rocket engine for ad- 
vanced medium- and long-range ballistic 
missiles. 

First scale model will have a cylindrical 
liquid fuel tank in the center of the 
engine. A layer of solid propellant will be 
bonded to the outer surface of this tank, 
and another layer of solid will be bonded 
to the inside of the motor case. The 
two layers will be separated by an annular 
void. Four nozzles from the liquid fuel 
tank will create a fine, high-velocity spiral 
spray in the annular void, where the 
liquid will react hypergolically with the 
solid. 

Plug nozzle probably will be used. 
Final configuration of the engine may be 
about 4 ft. in diameter and 11 ft. long. 
Rocket Power, Inc., is helping Norair 
with formulation of propellants. 
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Washington—High point of the Russian nuclear test series 
which began Sept. 1 came Oct. 30 when an explosion in the 
Novaya Zemlya area generated what the Atomic Energy Com- 
mission estimated at 50 megatons—equivalent to 50 million tons 
of TNT. 

The blast, the 28th reported by AEC up to late last week, 
was comparable in force to the explosion of Krakatoa volcano 
which erupted in the Sunda Strait, East Indies Aug. 27, 1883. 

Soviet Premier Khrushchev stated that the vield was greater 
than the 50-megaton goal. Atmospheric wave disturbances set 
off by the explosion were twice as strong as those created by the 
estimated 25-megaton explosion of Oct. 23 and lasted 20 min. 
longer. 

The Soviet tests continued late last week with two explosions 
reported Nov. 1, although Khrushchev had said the 50-megaton 
blast would end the series. 

U.S. scientists believe Russia could not possibly have had 
time to instrument all the nuclear test explosions it has con- 
ducted. In addition, the shots have been fired regardless of the 
weather, which has included some of the worst imaginable for 
nuclear weapons testing and resulted in Soviet territory being 
liberally sprinkled with fall-out. 

The only conclusion that can be reached, thev sav, is that 
the Russians have “put on a fabulous show,” aimed as much 
at political effect as gaining technical knowledge. 

Despite congressional demands that the U.S. resume nuclear 
tests in the atmosphere, President Kennedy authorized a state- 
ment issued by Arthur H. Dean, chief U.S. negotiator on nuclear 
matters, which said: ‘Despite the Soviet series of tests, the 
United Kingdom and the United States are still prepared to sign 
immediately or to negotiate a nuclear test ban treaty right 
away or in the very near future, just as soon as possible, with 
the Soviet Union.” 

Since the U.S. resumed nuclear tests, the four conducted 
up to late last week were fired underground. Of the 28 reported 
Russian tests, all but one were fired in the atmosphere. Presi- 
dent Kennedy has indicated that not all Russian tests have been 
reported in order to keep from revealing U.S. detection capabili- 
tics. The Russian tests were listed by the Atomic Energy Com- 
inission as follows: 





50-Megaton Blast Tops Soviet Nuclear Test Series 


@ Sept. 1. Yield in the inter- 
mediate range. 

© Sept. 4. Semipalatinsk. Low kil 
@ Sept. 5. Semipalatinsk. Low to 
@ Sept. 6. East of Stalingrad. Low t 
@ Sept. 10. Novaya Zemlya ar 
Several megatons. 

@ Sept. 10. Novaya Zemlya. Low t 
@ Sept. 12. Novaya Zemlya. Sever 
@ Sept. 13. Semipalatinsk. Low t 
@ Sept. 13. Novaya Zemlya. Lov 
@ Sept. 14. Novaya Zemlya. Ser 

@ Sept. 16. Novava Zemlya. About 
@ Sept. 17. Semipalatinsk. Intermediate range. 
@ Sept. 18. Novaya Zemlya. A 
@ Sept. 20. Novaya Zemlya. A 
@ Sept. 22. Novaya Zemlya. A 
® Oct. 2. Novava Zemlva. About 
@ Oct. 4. Novava Zemlya. Sev 

@ Oct. 6. Novava Zemlva. Sever egatons. 

@ Oct. 8. Novaya Zemlya. Low range 

@ Oct. 12. Semipalatinsk. Low t 

@ Oct. 20. Novava Zemlva. Sev | megatons. 
® Oct. 23. Novaya Zemlya. P bh 
more probably about 25 megato1 

@ Oct. 23. Underwater, just sout! 
Low range. 

@ Oct. 25. Novava Zemlya. | 
probably less than a megaton 

® Oct. 27. Novava Zemlva. Low t 
@ Oct. 30. Novava Zemlva. Ab« 
tt. 

@ Nov. 1. Novaya Zemlva. Se 

@ Nov. 1. Novava Zemlya. Low t 


below a megaton. 


Semipalatinsk area, Central Asia. 


range. 
termediate range. 
intermediate range. 
north of European Russia. 


intermediate range. 
i! megatons. 
mtermediate range. 
» intermediate range. 
megatons. 
megaton, 
be ) megaton. 
out megaton. 
be 1 megaton, 
megaton. 


egatons. 
ntermediate range. 
is large as 50 megatons, 
f the island of Novava Zemlva. 


ntermediate to high range, 


intermediate range. 
t 50 megatons. Fired at 12,000 


megatons. 

ntermediate range, probably 
Four U.S. tests, conducted underground, are as follows: 
® Sept. 15. Nevada test site. L 

@ Sept. 16. Nevada test site. I 

@ Oct. 10. Nevada test site 

® Oct. 29. Nevada test site 








petitive position from a development — awaiting the 


Golovin 


report before ilternate approaches. 


timing standpoint. 

Although there is sharp division on 
the merits of Dvna-Soar within the Air 
Force and in the Pentagon, some An 
Force supporters fecl its greatest con 
tribution is to get the Air Force back 
into large booster development, for 
which it must have a mission-oriented 
program. 


USAF Solid Projects 


The Air Force solid propellant pro- 
gram will also consist of a three-segment 
motor, 156 in. in diameter, which could 
be used for missions previously pro- 
gramed for the C-3 configuration both 
by USAF and NASA; and motors of up 
to 40 in. for use in a medium-range 
ballistic missile (MRBM) (see p. 23). 

Undetermined is the pace and future 
funding for the solid Nova, which Ai 
Force Systems Command’s Space Svs- 
tems Division is to develop under NASA 
specifications. The division has been 


awarding hardware contracts. Air Forcc 
is expected to use three contractors at 
least for early phases of this work, The 
liquid Nova, based on the same Rocket 
dyne F-1 engine as C-4, had not pro 
gressed bevond the point of feasibility 
studies. 

The rendezvous decision wilk not 
meet with universal support because 
there are many who feel that direct 
ascent would be easier and that vehicles 
for this mission could be developed 
more quickly 

Some feel the ideal lunar launching 
vehicle should be a large solid boostet 
stage, a hvdrogen-oxygen second stage 
and a fluorine-hydrazine third stage. 
The decision, however, was based on 
sclection of svstems which could become 
available soonest 

The committee went bevond a gen- 
eral survey of the large vehicle program 
into cost estimates, technical manage 
ment resources, research required and 
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te report is not expected 
weeks, but 
vembers see it as a useful 
r long-range planning both 

e and the civilian space 


for several 


Group Members 


tion to Golovin and Kavanau, 
the pl group members were Navy 
Capt. | ig Smith, Bureau of Weap- 
ons: (¢ Otto Glasser, and Lt, Col. 
David USAF Svstems Com- 
mand: Milton W. Rosen and Eldon 
Hall, NASA headquarters; Frank Wil- 
liams Wilson Schramm, NASA’s 
Mars! Space Flight Center; H. J 
Weigat ientific adviser to the USAF 
deput f of staff for svstems and 
logist | Edward Barlow and War- 
ren A f Aerospace Corp 
Rand Corp. consultants assisted the 
sroup st analvses and resources 
studies 








Kennedy to Stand Firm on Bomber Funds 


By Larry Booda 


Washington—Kennedy Administra- 
tion is prepared to stand firm on its 
intention to impound the extra funds 
voted by Congress for long-range 
bombers, the B-70 Mach 3 bomber and 
the Dyna-Soar boost glider, in spite of 
the strong opposition that Congress is 
expected to raise when it reconvenes in 
January. 

Gen. Curtis E. LeMay, Air Force 
chief of staff, vigorously supported use 
of the long-range bomber funds during 
a review of the program but will now 
support the Administration stand. 

Included in the extra funds were 
$514.5 million for additional long-range 
bombers, $180 million additional for 
the B-70 and $85.8 million for the 
Dyna-Soar. Although Congress did not 
specify whether the Air Force should 
buy the Boeing B-52 or the Convair 
B-58, Gen. LeMay wanted another 
wing of B-52s. 

Defense Secretary Robert S. Mc- 
Namara, in explaining the decision, 
stated that the buildup of bomber and 
missile forces already under way “will 
give the nation a nuclear capability 
several times that of the Soviet Union.” 

“The decision to continue to pursue 
this program was reached after review 
with full participation of the civilian 
and military leaders of the Defense De- 
partment,”” McNamara said. 


Bombers Not Obsolete 


Long-range bombers are in no way 
becoming obsolete, McNamara said. 
“T am confident that the capability for 
defense suppression possessed by our 
medium and heavv bombers will be 
more than enough to enable these 
bombers to penetrate to their targets.” 

All U. S. bombers carry a variety of 
penetration aids designed to decoy in- 
frared missiles and jam or confuse radar 

The B-52 will soon carry the North 
American Hound Dog _§air-to-surface 
missile operationally. Eventual replace- 
ment for Hound Dog will be the 
Douglas GAM-87A Skybolt air-to-sur- 
face ballistic missile. A B-52 carrying 
this type of missile could clear enemy 
defense installations from its path to 
a target it planned to hit with the larger 
weapons carried in its bomb bay, or it 
could attack its target with Skvbolts 
from hundreds of miles away. 

McNamara said the U. S. now has 
a force of 1,500 heavy and medium 
bombers, plus refueling tankers, that 
has the potential to perform its mission 
through the late 1960s and into the 
1970s 

Defense Department once had plan- 
ned to reduce its medium bomber force 


28 


> 


of Boeing B-47s from 20 to 13 wings 
in Fiscal 1961 and 1962, cutting the 
number of aircraft from 900 to 585. 
But with the international crises that 
developed early in 1961, the phasedown 
was halted after one wing of 45 air- 
craft had been deactivated. The num- 
ber in service now stands at 855. air- 
craft plus about 90 spares. There are 
about 570 B-52s and 75 B-58s in the 
inventory. 

The Eisenhower budget request for 
Fiscal 1962 did not include funds for 
B-58 and B-52 production. Holdover 
funds from previous years for both air- 
craft will be spent by late 1962, result- 
ing in shutdown of the B-52H produc- 
tion lines at Boeing-Wichita by next 
October and the General Dynamics/ Ft. 
Worth B-58 line next September. 


B-70 Plans 

In reference to the North American 
B-70, McNamara said: “It should con- 
tinue to be pursued as a development 
program designed to demonstrate the 
technical feasibility of the aircraft 
structure and configuration, as well as 
major subsystems required at great 
speed and high altitude.” 

The Eisenhower budget request of 
$358 million for the B-70 was trimmed 
by President Kennedy to $220 million 
as the Fiscal 1962 portion of a $1.3- 
billion program extending through 
1965. Congress increased this by $180 
million to a total of $400 million. The 
program without the extra $180 million 
will provide for the construction and 
testing of three prototype aircraft, one 
of which will be equipped with a bomb- 
navigation system 

First flight of the B-70 is expected 
at the end of 1962. The program per- 
mits continuation of essential techno- 
logical development, vet retains the 
option of proceeding with development 
of the complete weapon system at a 
later date, McNamara said. 

In the case of Dyna-Soar, the Eisen- 
hower budget requested $70 million. 
President Kennedy requested an addi- 
tional $30 million. With congressional 
additions the total became $185.8 mil- 
lion. 

“Our conclusion,”” McNamara said, 
“is that we have already made a sub- 
stantial increase in funding for Dyna- 
Soar which will help us solve the difh- 
cult technical problems involved in 
launching a manned vehicle into sub- 
orbital or orbital flight and recovering 
it by landing at some pre- 
selected site. 

“We are re-examining the program. 
It may be reoriented so as to produce 
more rapidly the experience and tech- 
nological capabilities relevant to pres- 


normal 


ently unforeseeable needs. This will 
enable us to react quickly should such 
needs appear. If this reorientation is 
feasible, proper scheduling of flights 
and use of launch vehicles should make 
it possible within the funds requested 
for Fiscal 1962.” 

Throughout the controversy over the 
bomber funds, McNamara was able to 
maintain the position he took in testi- 
mony early in the last session of Con- 
gress, when he said that he did not 
consider additional bomber production 
necessary, and that if extra money was 
voted he would recommend that it not 
be spent. 

By August there were indications 
that the reasons for his stand were an 
increasing Russian capability in anti- 
aircraft defense, both in surface-to-air 
and air-to-air missiles and in supersonic 
fighter aircraft (AW Aug. 14, p. 26 and 
Sept. 18, p. 25). Soviet capabilities in 
nuclear warheads for these missiles have 
increased significantly. 


Short Bros., Lockheed 
Propose VTOL F-104 


London—Short Brothers and Harland 
and Lockheed Aircraft are designing a 
VTOL version of the Lockheed F-104 
for the NATO V/STOL fighter com- 
petition, stressing low development cost 
and short time into service. 

Neither firm will discuss technical 
details, but the proposal involved two 
wingtip pods, each containing four lift 
engines—two fore and two aft—and use 
of most of the F-104’s existing systems. 

Engines probably will be Rolls-Royce 
RB. 162s, which produce approximately 
6,000 Ib. thrust each (AW Sept. 11, 
p. 27), but Bristol Siddeley’s pure lift 
engine, now in development, remains a 
possibility. 

Shorts design team now is working 
on the project, using the NATO 275- 
mi. range specification as the prime 
parameter. Aircraft probably will use 
existing fuel tankage for the lift engines 
and the J79 propulsion powerplant. 

Lockheed submitted a VTOL version 
of the F-104 to the airplane’s European 
construction consortium—West Ger- 
many, Belgium, Holland and Italy—and 
stressed the airplane could be delivered 
in two years. Proposal also mentioned 
the possibility of retrofitting pods to 
F-104Gs in service, giving the airplane 
a dual role for short and long ranges. 

Although the vertical takeoff version 
uses present systems, it would utilize a 
tail nozzle for stability and fine trim- 
ming. Roll and pitch control would be 
achieved by tilting the thrust from the 
podded lift engines. 
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plane Division of Northrop Corp. 


through a 28-volt motor. 
the flap area 16% of the parachute. 





Spacecraft Landing Concepts Studied 


Washington—Four contractors are studying two landing concepts which the 
National Aeronautics and Space Administration expects to use for advanced Mer- 
cury capsules, Apollo spacecraft and Saturn booster recovery. 

Now in feasibility studies, the concepts may be expanded into design contracts 
soon. They are Rogallo-type flexible wing, which has been under the feasibility 
Phase 1 study for several months by North American Aviation, Inc., Goodyear 
Aircraft Corp. and Ryan Aeronautical Co., and the glide-sail, under study by Radio- 


North American has tested a } scale model of a paraglide system, based on the 
flexible wing, which has three rigid members which attain stiffness by inflation. 

Both flexible wing and glide-sail devices have been tested in NASA wind tunnels 
at Ames Research Center, and the Radioplane system will undergo drop tests at 
FE Centro, Calif., with boilerplate Mercury capsule models. 

The glide-sail uses a steerable flap operated by ground control or from the capsule 
Tests have been made with a 41-ft. dia. parachute, with 








Halaby Creates Board to Monitor 
Implementation of Beacon Report 


Washington—T echnical advisory 
board headed by Richard R. Hough, 
director of the Project Beacon task 
force, has been formed to assure that 
the Federal Aviation Agency carries out 
the group’s recommendations “with 
technical wisdom,” FAA Administrator 
Najeeb E. Halaby announced last week 

Hough, vice president-engineering of 
American Telephone & Telegraph Co., 
discussed the Project Beacon _ rec- 
ommendations in a talk before the fall 
assembly meeting of the Radio Tech 
nical Commission for Aeronautics. 

Public release of the Project Beacon 
report is expected this week, Hough 
and Halaby indicated. It has been held 
up because of disagreement over 
whether FAA should adopt the Sage 
computers for en route traffic control 
service (see p. 39), a move favored by 
the Air Staff and the North American 
Air Defense Command (Norad). Hough 
denied reports that the report was be- 
ing re-written to make it more accept 
ible to the Air Force. The report does 
FAA to use air defense radars 
combination with civil radars, 


urge 
which, in 
practically blanket the country 

Hough said that the new technical 
idvisory group is expected to meet 
every month to review programs ind 
progress of FAA’s Aviation Research & 
Development Service (AR&DS), headed 
by Joseph D. Blatt, who also will serve 
is executive secretary to the advisory 
group 

The report outlines a trafic 
control philosophy, and the technical 
direction which system design should 
take. To prepare a more detailed system 
design plan for implementing these 
recommendations, Blatt said he has 
formed a 14-man team within AR&DS, 


headed by Albert Brown. Each member 


basic 


eight 


will be a specialist in one of 
reas, he 


operational or five technical are 
said. 

Many of the 
recommendations reported by Hough at 
the RTCA meeting have been disclosed 
previously by Aviation Weex (Aug 
7, p. 41; Sept. 15, p. 38) 

Recommendations intended f 
improvement call for separation of 
visual flight rules (VFR 
flight rules (IFR) traffic, 
dar presentations for controllers, instal 
lation of additional file computers at 
trafic control centers with improved 
means for data centr It also recom 
mends that all aircraft, whether VFR 
or IFR, be required to ¢ urport 
approach control from prescribed dis- 
tance to permit better flow scheduling 

Longer-range recommend ns call 
for positive control IFR operations 
under all weather ynditi above 
8,000 ft. altitude along high-densitv air- 
14.000 ft. elsewhere 


Project Beacon report 


ind instrument 
improved ra- 


ontact 


wavs, and abov« 
Also 
of flight rule, 
Flight” (CVF, 
pilots without instrument ratings but 
with training and navig that 
enable them to flv thi 
densitv airwavs 

Radar is to become 
trafic control tool, 
capable of automatically 
craft altitude 
aircraft that weigh morc 
lb. If and when a low-cost, 
radar beacon for 
comes available, it should be mandaton 
for all aircraft landing in controlled ai 
ports in high-density areas, Hough said 
For unequipped aircraft operating into 
uncontrolled airports in high-density 
areas, special air corridors and tunnels 


recommended ] nev itegors 


Visual 


wiation 


ma ds 


led high 


nary all 
be icons 


the pl 


with radar 


reporting alr 
being mandatory for all 
than 12,500 
short-range 
viation be 


’ ral 
genera 1 


AVIATION WEEK and SPACE TECHNOLOGY, November 6, 196] 


led, with speed limits set. 
Hough that in the long run it 
will be m ficient and less costly 
for the FAA to develop its own traffic 
control uters rather than adopt 
the Sage lefense computers. Addi- 
tionally, permit Norad to alter 
its Sage onfiguration or opera- 
tions wit being constrained by 
FAA traff ntrol needs. Although 
computer needed to relieve the 
trafhic f much of his present 
clerical d, Hough cautioned 
verboard in introducing 

trafic control. 
ncludes that a much 
f military aircraft opera- 
d under FAA control 
when th stem is implemented, 
with great nt civil-military use of 
ted to military opera- 


must be p1 


against 

automat 
The 

larger p 


tions 


reas n 
tions 

Houg report urges con- 
tinued increase the con- 
spicuit f ift. He said that the 
task f no feasible collision- 
iwoidan ximitv warning svstems 
in the 

Th lls for FAA to set up 
proced h it can measure the 
quality Fon rvice and the gains 
ichie\ rovement in the traffic 


vstem recommended 
m can be developed 
ted with present FAA 
ll require a cutback on 
+ 


grams which are not 


proposed system 





Future in Doubt 


—Statement bv Federal 
Administrator Najeeb 

signal the end of the 
Aero 
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iews of all 
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Aviatic IC} 
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Add: ¢ RTCA’s annual fall as 
Halaby said FAA has other 
coordinate the 


sembly 
more neans to 
views rested government agencies 
ilways open to hear the 
He indicated that he saw 


RTCA unless it can 


leadership and 
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views 
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The RTCA’s 
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annual budget, about 


from interested 
iwencies and industry mem- 
Arthur L. Lebel, 
man and an employe of the 
tment, told Aviation Week 
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their contributions to permit 


govel 
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FOUR PHOTO SEQUENCE of Saturn launch shows from left to right (1) rocket leaving its launching pad; (2) Saturn gaining speed as it 
becomes airborne; (3) swinging south on its 214-mi. flight down the Atlantic Missile Range; (4) releasing vapor trail as it proceeds on its 


course. Saturn was launched from Cape Canaveral, Fla., Oc 


27. 


Telemetry Data Confirms Saturn Success 


By George Alexander 


Cape Canaveral—Detailed analvsis of 


flight data from 510 on-board tele 
metrv channels has confirmed that the 
Saturn booster which will test Apollo 
configurations and systems in earth 
orbit made a flawless first flight. 

Saturn SA-] was launched Oct 
ind a first-run analvsis of flight data 
was completed Oct. 31 at National 
\eronautics and Space Administration’s 
Marshall Space Flight Center, Hunts 
ville, Ala. 

An Apollo boilerplate configuration 
is to be launched as the pavload of the 
seventh Saturn development flight in 
1963. Anv acceleration in this schedule 
depends on development of the S-IV 
second stage, called the pacing item by 
Dr. Wembher von Braun, Marshall di 
rector. The S-IV stage is powered by 
a cluster of six Pratt & Whitnev LR-115 
which have 


AW Oct 


7— 


hvdrogen-oxvgen engines 
been delaved in development 
>> 5 

23, p. 26) 

Both NASA and Pratt & Whitney 
feel LR-115 problems have been over 
ome, and the engine recently had a 
run of seven consecutive successful fit 

7° fe ad 
ngs (see p. 23). The engine is to be 
ised in both Saturn and Centaur pro- 
rams, and will make its first flight as 
1 Centaur stage in January 

Saturn SA-1, with water-filled S-IV 
and a combination S-V and _pavload, 
was capped with a Jupiter nose cone. 


30 


Flight analvsis shows it flew 214.727 
mi. and reached a peak altitude of 
84.813 mi. During the last seconds 
of powered flight, a roll oscillation of 
1.4 cps. developed from fuel sloshing, 
but the amplitude remained low enough 
so that the ballistic trajectorv was not 
affected 

Liftoff was at 10:06:01 am. EST 
after an 11]-hr. count, during which 
there were onlv two holds for weather, 
totaling 64 min. No technical difficul 
ties were encountered during the count. 

The eight Rocketdyne-built H-1 en 
gines, used in the Atlas, Thor and Jupi- 
ter missile programs, were started in 
opposing pairs 100 milliseconds apart 
outboard engines 5 and first, then 
outboards 6 and 8, inboards 2 and 4 
and finally inboards 1 and 3. Liftoff 
thrust later was determined to havc 
been 1.296 million lb., a shade less than 
the anticipated 1.3 million Ib. Maxi- 
mum thrust, achieved just prior to burn- 
out, was 1.515 million Ib. 


Thrust Frame Flex 


\s full thrust developed in 1.4 sec., 
the thrust frame of the powerplant 
flexed about 1 in., allowing four sup- 
port arms to be retracted from the 
booster base. Four restraining arms still 
held the booster for 3.97 sec. as the 
automatic ground checkout equipment 
made final checks for rough combustion 
in the engines and pump, tank and 
hydraulic pressures. The liquid oxygen 


and kerosene cable fill-masts were 
ejected from the booster base, the 
toggle clamps in the restraining arms 
were released and the vehicle com- 
mitted to launch. Liftoff weight of the 
162-ft. tall SA-1 was 927,000 Ib. 

Launched on an azimuth of 100 deg., 
the SA-1 began to pitch over gradually 
on its downrange trajectorv 10 sec. after 
liftoff. Programing continued until 
T+100 sec., when the vehicle was in- 
clined 43 deg. to the launch vertical. 
Maximum dynamic pressure occurred at 
T+60 sec. at an altitude of approxi- 
7 mi. and Dr. Kurt H. Debus, 
launch operations director, had_ said 
earlier that if the vehicle successfull 
reached this point in the flight profile, 
he would consider the flight to be a 
“100% success.” Another Marshall 
Space Flight Center official said that the 
blockhouse crew “went wild” when 
SA-] passed through this critical area. 

Tracking data from the ultra-high 
frequency doppler radars indicated that 
the inboard engines shut down after 
109.37 sec. flight time and the out 
boards at 115.15 sec., both about 2 sec. 
shorter than programed but well within 
tolerances for this first flight test. Shut- 
down of the eight engines—at 35 mi. 
altitude and 19 mi. downrange—is stag- 
gered to preclude oscillations that might 
result from abrupt thrust termination 
and to permit more complete utilization 
of fuel. 

Total flight time was 483.6 sec.; peak 


mately 
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velocity was 3,607 mph.; and the entire 
vehicle, no stage of which was sepa- 
rated, impacted within 7 mi. of the 
target area, approximately 70 mi. north- 
east of Little Abaco Island. Chase air- 
craft used to monitor and photograph 
the vehicle’s flight included a Lockheed 
C-130 at 25,000 ft., a Douglas A3D 
at about 40,000 ft. and Lockheed U-2 
(AW Oct. 30, p. 19) aircraft. 


Countdown Procedure 


The count began at 11 p.m. the night 
before launch at T-600 min. At T-570 
min., vehicle power was turned on to 
exercise electrical circuits and com- 
ponents and at T-350 min., 40,000 lb. 
of liquid oxygen were pumped aboard 
the center 105 in. dia. tank and four of 
the eight outboard 70 in. dia. tanks 
for leakage checks and to cool lines, 
valves and tankage. 

At T-270 min., the stabilized plat- 
form in the Saturn’s guidance system 
was activated to check roll and yaw 
commands and at T-260 min., the 
vehicle briefly went on internal power 
to check the flight batteries. 

The 310 ft. tall service structure, 
with a 56 ft. wide slot to accommodate 
the Saturn vehicle, was rolled back at 
T-120 min. to a point some 600 ft. 
from the launch pedestal. The launch 
area was Cleared of all personnel at 
T-80 min. and the vehicle filled with 
liquid oxygen from T-60 to T-30 min. 
fuel, RP-1, was loaded aboard the four 
outboard tanks two davs earlier. 

The automatic sequencer went on 
at T-374 sec., a little before 10 a.m., 
EST. Monitoring tank, hydraulic and 
pump pressures and the performance 
of other systems, the sequencer com- 
manded a nitrogen purge of the engine 
compartment at T-300 sec. and closed 
the vents of the five liquid oxygen 
tanks at T-120 sec. Saturn switched 
from external to internal power at 
T-35 sec.—a point of no return at which 
the vehicle must either be committed to 
launch or the flight canceled—and, at 
T-25 sec., the sequencer commanded 
ejection of the 70-ft. cable boom con- 
nected to the interstage section be- 
tween the booster and the S-IV stage, 
where the guidance system, telemetry, 
programmer, transmitters and command 
destruct packages were housed. 

At T-00, the sequencer ordered the 
firing of a single solid propellant charge 
and the gas pressure brought the tur- 
bopump of each engine up to speed. 
Hydraulic valves were then opened and 
fuel and oxidizer were introduced into 
the combustion chamber simultaneously 
with a fluid that ignites hvpergolicalls 
with the liquid oxvgen. The resultant 
flame ignited the RP-1. 

Potential problem areas proved to be 
less serious than Marshall Space Flight 
Center personnel anticipated: 

e Noise. A total of about 50 sound read- 


ings were taken at and around the 
launch complex, at other points on Cape 
Canaveral, on Merritt Island (between 
the Cape and the Florida mainland) 
and at various locations on the main- 
land up to a distance of about 10 mi. 
from the launch complex. NASA ex- 
pected about 115 db. at a distance of 
2 mi. from the launch stand, 100 db. 
at the Cocoa Beach causeway, which 
connects the beach to the mainland, 
and about 95 db. in Titusville, north 
of the Cape on the mainland. NASA 
press releases stressed the point that 
these levels were well within the toler- 
ances of the human ear and likened 
them to the sound intensities of power 
mowers, police car sirens and “the 
tumble of distant thunder.” Newsmen 
at a press site 11,000 ft. from the pad 
were in general agreement that the 
noise was less than they had expected 
and some felt that it was less than 
caused by some Atlas and Titan 
launches. The measurements were made 
by Marshall Space Flight Center, the 
Air Force Missile Test Center, the 
USAF Aeronautical System Division's 
environmental survev team and the U:S. 
Coast and Geodetic Service, the last 
mentioned conducting ground vibration 
tests. Preliminary analvsis last week in- 
dicated that actual sound levcls were 
lower than those predicted. 

e Heating on the booster base. To pro- 
tect critical engine subassemblies, such 
as the pumps, valves, control devices 
and instrumentation, against the +,500F 
gas exhaust, Marshall Center personnel 
devised a flexible heat shroud through 
which the bell nozzles of the eight 
engines protruded. Basically a_ glass 
fiber fabric with a silicon rubber, a silica 
fiber and a reflective coating, the cur- 
tain was designed to take up to 25g 
without failing. Between the curtain 
and the booster base, NASA installed 
a plastic heat shield, which was_par- 
tially air-cured and cured completely 
during the course of inflight heating. 
Over the heat shield, an aluminized 
glass fiber cloth tape was wound to re- 
duce radiant heat on the Saturn base 
below the insulation breakdown point. 
After loss of the tape, the shield pro- 
tected all structural members for the 
remainder of the flight. Rocketdvne 
engineers indicated that a preliminar 
analvsis of the heating data telemetered 
from the booster during flight showed 
that temperatures did not exceed anti 
cipated levels and that all insulation 
stood up well. 

e Rough combustion and engine vibra- 
tion. Both NASA and Rocketdvne were 
concerned with the possibility of rough 
combustion in the H-1 engines, a con- 
dition caused bv acoustics within the 
thrust chamber which results in the 
flame front dancing back and forth in 
front of the injector plate and occasion 
ally striking the plate. Destructive 
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SATURN, 162-ft. high, made a 483.6 sec. 
successful flight down Atlantic Missile Range. 


not only possible in rough 
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but d K. Dannelberg, Marshall 
Space Flight Center, in a report pre- 
recent American Rocket 
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rbopump and a “new injector 
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rated H-1 engines, which will have an 


sente t the 


inodin 
prove 

; 
to rec 


31 





Cessna Plans Rotary Expansion 


Cessna Aircraft has indicated that it plans to expand into the light helicopter field and 
is studying all configurations rather than just the true helicopter, including gyroplanes, and 


particularly in the low price field. 


Company said that a two-place machine in the less- 


than-$10,000 bracket, with major emphasis on simplicity in construction, is being studied 
(photo above). Cessna would consider every possible design approach, including the 


“Umbaugh-type” gyroplane, Cessna Senior Vice President Del Roskam said. 


Roskam 


added that the greatest penetration in the civil market will be made by a four-place machine 
in the $35,000 class and that this will have to be a practical helicopter having considerable 
(See p. 98 for other Cessna design studies.) 


utility and not a stripped down machine. 


individual thrust of 188,000 Ib. com- 
pared with the 165,000-Ib. rating of the 
H-ls in the first Saturn booster, ar 
scheduled to be installed on SA-5, the 
fifth flight test vehicle. Presumably, 
the new injector and turbopump will 
not be flown aboard flights SA-1 
through SA-4 unless, as Dannenberg 
said at the ARS, “the change is con 
sidered to be mandatory for the pet 
formance or reliability of the booster 
flight, such as the ignition monitor 
valve, which is being retrofitted on all 
delivered and forthcoming engines. 

“However, the majority of the im- 
provements will be introduced with the 
block II (the uprated system) configura 
tion.”” Both Rocketdvne and NASA had 
been concerned, earlier in the program, 
that the vibrations of each engine would 
amplify the vibrations in adjoining en 
gines and thus possibly induce structural 
failure, but static test firings at Mar 
shall’s Huntsville, Ala., facility disclosed 
that this fear was groundless. 

One NASA spokesman estimated 
that if SA-1 had lost an inboard engin 
during flight, over-all vehicle _ per- 
formance would have been cut by about 
5‘ Loss of an outboard engine, h¢ 
said, would have been “‘more serious.” 
Debus, at a conference the day before 
launch, said that the Saturn ‘“‘could fly 
and achieve a majority of its programed 
missions with one engine out.” 

First flight of a Saturn was moni- 
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610 telemetry channels, 510 
aboard the vehicle and 100 in the 
blockhouse for “quick look” analysis. 
Che vehicle channels transmitted data 
on fuel and liquid oxygen levels and 
fiow rates; engine turbine temperatures 
and rpm. counts; temperatures of engine 
bearings, heat exchanger outlets, tail 
skirt and turbine exhaust; pressures in 
combustion chambers, propellant tanks, 
inert upper stages; strain and vibration 
checkpoints over the entire vehicle; 
angle of attack and angular velocity; 
engine actuator positions and hydraulic 
oil levels; stabilized platform position 
and velocity readings; engine gimbal- 
ling and batterv voltages and currents. 

Long focal-length cameras, to record 
the vehicle’s flight, were situated at 
Patrick AFB, False Cape, Williams 
Point, Vero Beach, Melbourne and 
Cocoa Beach. The second weather hold, 
for 30 min., was ordered when more 
than half of these stations reported 
less than 100% visibility. 

Eight radars were used to track the 
Saturn for range safetv determination 
and range safety officers broke the flight 
into three areas of concern: 

e() through 10 sec., blockhouse and 
immediate launch complex vicinity. 
e 10 through 60 sec., the general Cape 
Canaveral reservation. 

e60 sec. to conclusion of flight, all 
local areas. 

The clear area for this first flight 


tored by 


was designated as a circle with a 
10,000-ft. radius drawn from the launch 
stand, but range safety officers indi- 
cated that this will be dropped to 5,000 
ft. on subsequent flights. In companri- 
son, the clear circle for Atlas or Titan 
launches is a 3,000-ft. radius. 

The flight—originally scheduled for 
Oct. 21—had been delayed while NASA 
program officials reached a decision on 
whether more instrumentation should 
be added to the base of the booster 
to take readings on the critical bending 
mode that occurs between 10 and 30-35 
sec. of flight. Debus said that it was 
finally resolved that the instrumenta- 
tion already aboard the SA-1 was ade- 
quate and the flight was rescheduled 
for Oct. 27. 

At a post-launch conference, Debus 
described the flight as ‘near perfect” 
and said that damage to the launch 
stand was “recognizable, but minor and 
less than expected.” Another NASA 
spokesman estimated that it would take 
about a month or less to repair the pad 
for future launches. 

SA-2, the second Saturn booster, had 
its final static firing on Oct. 24 and 
has been moved into the Quality Test- 
ing Division at the Marshall Center 
for a complete mechanical, electrical 
and hydraulic checkout and flight evalu- 
ations by computers. SA-] spent about 
two months in this process. SA-2 is 
scheduled to be barge-transported to 
Cape Canaveral in January, 1962 and 
launched in March. SA-3 is scheduled 
for launch in October or November of 
next vear and four launches are sched- 
uled—one for each quarter—in 1963. 

First flight of a Saturn with a Douglas- 
built S-IV live second stage, powered 
by six LR-115 liquid hydrogen engines 
with a total stage thrust of 90,000 Ib., 
is scheduled for sometime in 1963. 
SA-5 will also be the first vehicle to 
have fins on the booster for aerodynamic 
stability, this addition necessitated by 
the elimination of the S-V stage from 
the Saturn C-1 configuration. The Gen- 
eral Dynamics-built S-V stage, powered 
by two LR-115s, will not be flown live 
in the 10-iaunch development program. 
Boosters from SA-5 on are referred to as 
Block IT units and will have a propellant 
increase of 100,000 Ib. over the 750,- 
000-lb. capacity of Block I boosters, 
SA-] through SA-4. 

SA-6 will be the same vehicle as 
SA-5 and perform essentially the same 
missions. SA-7 through SA-10, while 
completing the flight proving phase of 
the C-1 vehicle, will have the additional 
mission of testing prototype models of 
the Apollo three-man spacecraft. 

In the flight of SA-1, the S-IV inert 
stage was ballasted with 90,000 Ib. of 
water and the S-V stage with 100,000 
lb. of water. The dummy payload was 
a nose section from a Jupiter IRBM 
and weighed slightly more than one ton. 
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All-Weather Jet Landing Plans Revealed 


By Philip J. Klass 


Washington—F'irst details of a joint 
Bocing-Bendix program to improve the 
all-weather approach and landing capa- 
bility of the 707/720 jctliners were dis- 
closed here last week at the annual fall 
assembly meeting of the Radio Tech- 
nical Commission for Aeronautics. 

The program has three objectives, 
rank C. Fickeisen told the RTCA. 
rhe most immediate is to achieve per- 
formance and reliability needed for 
landings under 200 ft./4 mi. visibility 
conditions. Next goal is a lower mini- 
mum, perhaps to around 100 to 125 
ft. ceiling, and finally, automatic land- 
ing. The three programs are being car- 
ried out concurrently, Fickeisen said. 

Ihe specific areas of improvement 
under investigation 
e Better lateral control, by means of a 
full-time yaw damper. 

e More effective rain removal. Using 
a newly constructed rain-wind tunnel 
Boeing already has found methods for 
better windshield rain clearance, Fic- 
keisen said. 

e Integrated warning panel, which will 
provide pilots with indication of oper- 
ability of all vital approach aids: Lo- 
calizer and glide slope receivers, and 
directional and vertical gyros. This will 
become standard on all Boeing jets. 

© Heads-up display devices, which can 
be mounted near windshield to give 
pilot steering instructions while he 
looks outside, are under investigation. 
Boeing has installed British Smiths’ 
Para Visual Directors for flight evalua- 
tion. 

e Split-axis control is being evaluated, 
under Federal Aviation Agency spon- 
sorship, to determine advantages of 
making approaches with one axis under 
iutopilot control while the other is 
flown manually, and to determine 
which axis should be automatically con- 
trolled for best results. 

The Eclipse Pioneer Division of 
Bendix, working with Boeing, has de- 
veloped an extensive improvement pro- 
gram for the PB-20 autopilot used on 
the 707/720. It is intended to increase 
reliability and adapt the automatic ap 
proach coupler to presently used radar 
vectoring and jet penctration tech- 
niques. 

Representatives of the Air Force and 
17 airlines now operating Boeing jet- 
liners recently attended a_ three-day 
briefing in Seattle on the all-weather 
improvement program. 

Lear, Inc., has two programs under 
way, one with Sud Aviation and one 
with Air France, aimed at improving 
the all-weather capability of the Cara- 
velle and eventually providing fully 


automatic landing, Lear’s Kenneth C. 
Kramer told the group. 

The Sud Aviation program, joints 
financed by the FAA and the French 
Air Ministry, has these three objectives 
e Provide automatic throttle control 
and improved approach coupler control 
to permit lower approach minimums 
for the Caravelle, equipped with a Lear 
L.-102 autopilot. 

e Provide automatic landing 
capable of bringing Caravell 
down within 250 ft. of average 
down point. 

e Determine cockpit 
required to enable pilot to mor 
tively monitor low approach anc 
matic landing operations 

Prototvpe auto-throttl 
improved coupler currently are 
test on a Lear B-26 and are scheduled 
for deliverv to Sud Aviation in Decem 
ber for flight evaluation on a Caravelle 

The program for Air France is in 
tended to permit immediate lowering 
of approach minimums to 100 ft./} 
mile, by means of improvements to the 
existing L-102 autopilots now used on 
its Caravelles. Modifications to the 
autopilot will include a simplified tvp« 
of control wheel steering, tighter path 
control in the plus 
the addition of eve-level indicators near 
the windshield to show status of svstem 

Another feature will be an automatic 
altitude hold which will automaticall 
level aircraft when it reaches 100 ft 
altitude, using signal from existing ra 
dar altimeter, in the event pilot 
looking out and attempting to 
visual contact. Present plans also call 
for the addition of a simplified auto- 
matic throttle control, Kramer said 

A two-year program to improve the 
performance and maintenance of Ben 
dix and Sperry autopilots and flight 
directors used in Pan American Air- 
wavs jetliners has begun to pav off, 
PAA’s Ben F. McLeod told the RTCA 
The airline’s pilots have been encour- 
aged to use autopilot approach couplers 
and flight directors for instrument ap- 
proaches and to turn in reports on the 
equipment performance 

In the past six months, Pan Am 
pilots have turned in more than 1,100 
such reports, which are carefully ana 
lvzed by airline, Sperry and Bendix 
engineers. Of 320 pilot reports on the 
Bendix PB-20, 78.5% rated autopilot- 
coupler performance as good or fair, 
while remaining 21.5% listed it as poor. 

Of more than 700 pilot reports on 
the Sperry Z-4 flight director, used on 
both the DC-8 and 707, 92% rated 
instrument performance as good or fair. 
The main complaint was over-sensitivits 
of the roll axis steering needle which 
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Europeans Plan Space 
Launcher Activities 


London—Delegations from nine coun- 
tries interested in the commercial uses 
of space met in closed sessions here last 
week to hammer out proposals for a 
European launcher development or- 
ganization. 

Austria declined to participate, al- 
though Norwav, Sweden and Switzer 
land sent uncommitted observers (AW 
Oct. 9, p. 27). Australia has a delega- 
tion, since launches probably will be 
made at the Woomera rocket test range. 

The meeting is an outgrowth of the 
Strasbourg conferences earlier this veat 
(AW Jan. 23, p. 34) and has been 
strenuously pushed by Britain and 
France, despite apathy and _ resistance 
bv smaller nations. Sweden, for one, 
thinks it should have been allowed to 
submit a proposal for a launcher third 
stage, which will be built by West 
Germany. 

The European space plan, based on 
the de Havilland Blue Streak as first 
stage and French Veronique as second 
(AW July 10, p. 23), still lacks specific 
aims, other than an agreed interest in 
a communications satellite. The pri- 
mary task, according to Minister of 
Aviation Peter Thornevcroft, joint host 
with France’s Minister of Aviation 
Francois de Rose, is to prepare the 
launcher plan “at the earliest possible 
date.” Development cost is $200 mil 
lion, of which Britain will provide a 
third 


Rep. Miller to Press 
For U.S. Hover Craft 


Washington—House Science and As 
tronautics Committee next vear will 
press for more U.S. emphasis on devel 
opment of ground effect machines 
capable of carrying passengers and cargo 
over land and water. 

Committee Chairman George P. Mil 
ler (D.-Calif.) told Aviation WEEK 
his on-the-spot study of British work 
in this field during his recent European 
tour has convinced him such vehicles, 
which are supported by a cushion of 
air, could “revolutionize our transporta 
tion system.” 

Rep. Miller said the U.S. lagged in 
developing hydrofoil craft and must not 
let the same thing happen with ground 
effect machines, or hover craft. Al 
though the committee’s 1962 agenda 
has not been drafted, the chairman’s 
interest is expected to lead to earls 
hearings on U.S. progress in the hover 
craft field 

Great Britain has been placing heavw 
stress on hover craft in recent years 
Jonathan P. M. Horner, Washington 
representative of Britain’s government 
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sponsored National Research Develop- 
ment Corp., said he believes the British 
are “one or two years ahead of the U.S.” 
in the field. He said Saunders-Roe 
Division of Westland Aircraft, Ltd. 
next vear will test a hover craft designed 
to carry 68 people at a speed of 70 kt. 
Other British firms working on hover 
craft are Brittain Norman, Folland Avia- 
tion, Ltd., Vickers-Armstrongs and Wil- 
liam Denny & Bros., Ltd. 


NASA Contract Stirs 
Discrimination Issue 


Washington—Award of a contract to 
Gurtler-Hebert & Co, to rehabilitate 
the Michoud, La., ordnance plant for 
Saturn and Nova booster fabrication 
was reaffirmed last week by the Na 
tional Aeronautics and Space Adminis- 
tration after the award announcement 
became a civil rights issue here and in 
New Orleans. 

The President’s Committee on 
Lqual Employment Opportunity 
pointed out to NASA on Oct. 24, sev- 
eral davs after the award was made, 
that a partner in the winning firm, 
Martin Gurtler, is allegedly an extreme 
racist. The committee is headed by 
Vice President Johnson, who is chair- 
man of the National Aeronautics and 
Space Council. 

A subcontractor on all losing bidding 
teams was Llovd Ritner, who took a 
moderate stand as chairman of the New 
Orleans Parish School Board last vear 
when school segregation was at issue. 
After the award, the President’s com- 
mittee received a copy of a letter pur- 
portedly written by Gurtler to Ritner 
which contained a harsh denunciation 
of Ritner’s views on school desegre- 
gation. 

NASA headquarters admitted that it 
did not know of Gurtler’s reputation 
when the contract was awarded by its 
Marshall Space Flight Center, but 
would not withdraw the award because 
it has found no evidence of discrimi- 
nation in the company’s operations. 

Gurtler’s bid of $666,417 (AW Oct. 
23, p. 27) was accepted as being the 
lowest fixed fee considered best quali- 
fied to do the job. Since the project 
is on a cost-plus contract, the fee is 
considered the major financial facto1 
by NASA. 

[he agency said Gurtler-Hebert was 
one of four companies recommended 
by the Army Corps of Engineers. The 
companies were evaluated on experi- 
ence, familiarity with the Michoud 
facility, company organization, man- 
power and financial soundness. After 
the four contractors were briefed on 
the job, two additional contractors 
from New Orleans entered the com- 
petition. 


News Digest 





‘Vickers Vigilante anti-tank missile 
will be ordered into production for the 
British army, Final contract negotia- 
tions are now being completed between 
the British Aircraft Corp. and the Min- 
istry of Supply. Vigilante will also be 
evaluated by U.S. Marine Corps next 
spring. 


Lockheed Aircraft Corp. Board Chair- 
man Courtlandt S. Gross announced 
that Grand Central Rocket Co., Red- 
lands, Calif., has been renamed the 
Lockheed Propulsion Co. Lockheed ac- 
quired complete ownership of the solid 
propellant manufacturing firm last Aug. 
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Joseph H. Tippets, director of Fed- 
eral Aviation Agency’s aviation facili- 
ties service, has been named assistant 
administrator for FAA’s western region, 
with headquarters in Los Angeles. Wal- 
ter P. Platt, now regional manager, will 
be reassigned in the western region. 
Donald S. King, chief of the systems 
staff division, has been named acting 
director of the facilities service. 


Sikorsky S-61L twin-turbine transport 
helicopter was certificated last week for 
passenger service by Federal Aviation 
Agency. Los Angeles Airways and Chi- 
cago Helicopter Airways each have or- 
dered four S-61Ls; Los Angeles Airways 
will take delivery of its first one next 
week and plans to begin service with it 
next month. 


Air Force will not attempt another 
Project West Ford launch using backup 
payload until it is absolutely certain 
that the initial attempt made from 
Midas IV satellite has not been success- 
ful. As of late last week scientists still 
had not been able to detect any of the 
tiny dipoles and were closely examining 
telemetry data to determine if package 
had been ejected from Midas satellite. 
If ejection took place, it is possible that 
evaporation, intended to release indi- 
vidual dipoles in orbit, is occurring more 
slowly than expected. 


Hughes Tool Co. has asked CAB to 
approve its plan to buy Atlas Corp.'s 
56% controlling interest in Northeast 
Airlines. Hughes said in a letter to the 
Board last week, that it was pone to 
ensure the financial integrity of North 
east if it is allowed to buy the stock. 
Meanwhile Northeast has asked Hughes 
for “emergency” funds to continue op- 
erations pending CAB approval of the 
deal. Hughes also agreed to under- 
write Northeast’s fuel and oil cost after 
Oct. 20 subject to cancellation after 
four days notice. 


AVIATION WEEK and SPACE TECHNOLOGY, November 6, 1961 





uniteo @ 
NATIONS ~~ 


The STOL Caribou features: SHORT TAKE-OFF 10 feet 
and LANDING 525 feet at full gross weight CARGO PAY- 
LOAD — up to 3% tons .. . SEAT CAPACITY ssengers 
or 32 combat troops . SUPPLY DROP — pa to 3,000 
lbs. . . . UTILIZATION — around the clock all-we 


in every climate. 


CARIBOU 


DE HAVILLAND AIRCRAFT OF CANADA 


LEY GROUP ONTARIO 


3—ER COM 


WASHINGTON REPRESENTATIVE, J. E. MCDONALD, 319 TOWER BUILDING, 14th & K STREETS, N.W. 





RYAN RESEARCH VEHICLE 
FLEX WING APPLICATIONS 


With the world’s first manned 
Flex Wing vehicle, Ryan engineers 
are uncovering valuable new flight 
data which will adapt this concept 
to a broad variety of important 
military and space applications. 

Recovery of huge boosters, nose 
cones and capsules...re-entry of 
space vehicles at reduced velocities 
... helicopter tow of logistics pay- 
loads...controlled delivery of air- 
dropped cargoes to “pin-point” 
landings...small reconnaissance 
drones to meet combat needs. These 


are a few of the multiple applica- 
tions for which the Flex Wing can 
be used. 

Based on a National Aeronautics 
and Space Administration concept, 
the Flex Wing provides greater lift 
per weight than fixed wings, is 
superior in inherent stability and 
can be precision-controlled in both 
powered and unpowered versions. It 
can be packaged into an extremely 
small volume and then deployed 
faster than any other deceleration 
or lifting devices. 


Ryan has received several con- 
tracts from NASA and the military 
services to explore and develop the 
more promising Flex Wing applica- 
tions. Pioneering an entirely new 
concept, such as Flex Wing, is typi- 
cal of Ryan’s Space Age capabilities. 

Ryan Aerospace — Ryan Aero- 
nautical Company, San Diego, 
California. 


RYAN 


= 
AEROSPACE 














AIR TRANSPORT 





Boyd Says Fare Increases No Cure-All 


CAB chairman ealls for other solutions as airlines 
request variety of boosts, reductions in_ tariffs. 


By Robert H. Cook 


Washington—Civil Acronautics Board Chairman Alan S. Boyd 
publicly denounced the philosophy of considering fare increases 


last week 
1 cure-all 


for the airline industrv’s financial ills. Meanwhile, one carrier asked the Board 
for new increases and two asked for a new type of reduced 


United Air Lines filed for 


in increase of $1 for first-class ict f 


in first-class piston plane fares to those of present jet fares, and an increase 


in all coach fares of 5‘@ plus SI. 


increase in coach fares from 75‘ 


National 
of first-class fares to 85% lhe 


\irlines had filed earl 


rOT an 


{ nited 


increase would become effective next Jan. | and the National increase on 


Dec. 15 if the Board approves 

Continental Airlines last week filed 
for a “no frills” cconomy coach far 
which would be approximately 25% 
lower than present jet coach fares over 
a majority of its route svstem. Designed 
to “‘generate cnough new air travel to 
increase the industry’s profits,” the fare 
reduction would go into effect on Dec. 
1. It would cut the cost of flying from 
Los Angeles to Chicago, for example, 
from $102 to $77. To provide the new 
service Continental would use a new 
modular design seat with a 32-in. pitch. 
The carrier's Boeing 707  turbojets 
would be revised to hold 75 jet econ- 
omy seats, 36 regular club coach seats 
and 28 first-class seats. Thev now have 
44 first-class and 76 coach seats. Pre- 
packaged meals would be sold to econ 
omy coach class passengers 

American Airlines later matched the 
Continental filing with a competitive 
fare to protect its Chicago-Los Angeles 
and FE] Paso-Los Angeles markets. It 
would become effective on the same 
date. The major difference between the 
competing services is that American’s 
coach seats will have a 34-in. pitch. 

Industry speculated — that 
other requests for fare increases and 
reductions might be added to those 
filed by late last week 

Consensus of industry opinion § has 
been that the Board would approve 
modest fare increases, since Boyd has 
ordered all airlines to report their 
statistical experience with a variety of 
promotional fares, along with 
ments on which ones should be aban- 
doned. CAB already has permitted 8 
out of 18 airlines to drop the con- 
troversial youth fare plan (AW Oct. 
30, p. 41.) Industrv comments on the 
balance of their promotional fares were 
due by Nov. 3 

But this industry optimism received 


sources 


com 


a sharp setback last weck 


sharply criticized the idea of 

creases in a speech befor 

portation symposium sponsored by the 
Connecticut General Lift 
Co., at Hartford, Conn 


Posing the problem of what govern- 


Insurance 


sagging all 


Board Wi 


ment can do to 
line profits, Boyd said th 
insist on other measures to 
all industry expenses before 


lNprove 
reduce over- 
it approves 
fare increases. 

“While I do not hold with 
who savy that the market for au 
is limitless and needs only slightly more 
than a light tap,” Bovd said, “I shudder 
at any suggestion that the airlines have 
already corralled all the people who will 
travel by air. To sit down and simph 
figure out on the basis of present traffic 


those 


travel 


volume how much of a fare increase is 
needed to cover expenses and a reason- 
able profit is, to me, an exercise in 
futility and sure death, and not a 


merciful death at that. 


Business 


“IT would say this 
certain that the present 
trafhe would keep up at higher rates, 
and I am far from certain of that,” 
Bovd said. ““No one will tolerate a 
public service industry which runs 
planes half filled with captive pas 
sengers. The industry is a 
and publicly committed to volume busi 
ness, and price increases would 
novel means, indeed, of attracting 
volume. While some fare 
particularly in light of allegations that 
promotional fares have uneco 
nomical, would perhaps improve the 
situation a little, I seriously doubt if 
the solid answer lies there.’ 

Among the alternatives which Bovd 
favors 


Volume 


even if I were 


volume of 


A 
ll geared up 
be a 


idjustments, 


been 


said he are such measures as 


AVIATION WEEK and SPACE TECHNOLOGY, November 6, 1961 


reduce 
ute suspensions or trans- 


nents to opera- 


ndividual ownership is 
in be unnecessarily and 
to the detriment of 

the paving public,” he 
rd to pooling I hope 
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White House Enters Airline Labor 
Disputes; ALPA Leaders Are Split 


Washington—Complexity of the ait 
line industry’s labor problems reached 
new proportions last week as the White 
House ordered investigations of two 
strikes, a presidential emergency board 
was appointed to avert a_ threatened 
walkout on a third, and an inter-union 
battle flared between top executives 
of the Air Line Pilots Assn. 

The White House asked the three- 
member Feinsinger Commission to in- 
vestigate the 18-month strike of ALPA 
members at Southern Airwavs and the 
refusal of Western Air Lines to rehire 
union flight engineers after a nation- 
wide strike last February. 

The commission recently made rec- 
ommendations aimed at settling the 
cockpit jurisdiction dispute which led 
to the February shutdown of seven 
major airlines by the Flight Engineers 
International Assn. Western was. the 
only struck carrier which refused to re 
hire the engineers pending completion 
of the commission’s studies. There have 
been no ALPA-Southern negotiations 
for over a vear and the airline has been 
operating with non-union pilots. 

The commission’s life has been ex- 
tended indefinitely, since it has been 
asked to follow through on its_pilot- 
engineer recommendations in addition 
to investigating the Southern and West- 
ern disputes. 

Appointment of the Emergency 
Board was made to avert a threatened 
strike by Trans World Airlines pilots, 
scheduled for last Thursday. Issues are 
the union’s impatience with the length 
of negotiations—14+ months—and disa 
greement over the Feinsinger Commis- 
sion recommendation calling for three- 
man flight crews on all turbojets. 


Sayen’s Announcement 


Deeply involved in all of these dis- 
putes was the announcement by ALPA 


President Clarence L. Saven that he 
wants to resign in the near future “but 
no later than the next Board of Direc 
tors meeting” scheduled for November, 
1962. 

Saven’s announcement was made at 
a public press conference attended un- 
expectedly by three members of the 
union’s Master Executive Committee, 
Capt. John Carroll of TWA, first vice 
president of the union, Capt. Paul 
Atkins of American, secretary, and Capt. 
Al Clay of TWA, regional vice presi- 
dent. 

Carroll, often mentioned in industry 
circles as a successor to Saven, said the 
resignation announcement came as a 
surprise since none of the executive 
committee members had been notified 


38 


of Sayen’s intentions. He questioned 
Sayen’s motives in calling the press con- 
ference. 

Less than three months ago, an esti- 
mated 4,000 ALPA members who have 
been dissatisfied with Saven’s failure to 
settle the Southern strike took initial 
action to force a special meeting of 
the union’s 300-member board to con- 
sider action against the airline. 

Sufficient signatures have been gath- 
ered to call the meeting (AW Aug. 28, 
p. 38), but the action has not yet been 
taken. It was indicated that Sayen 
might be censured for other actions, 
including a visit to Russia as president 
of the International Federation of Air 
Line Pilots. In addition, many ALPA 
members contend that Saven has failed 
proper consideration to the 
master executive committee and the 
various councils reflecting the thinking 
of rank and file members. 

In a six-page letter to the union’s 
Board, in which he traced the progress 
made by the union since his election as 
president in 1951, Saven said his resig- 
nation was based on “‘purely personal 
considerations” and had no bearing on 
matters “within or outside” the union. 
The early announcement was made to 
permit an orderly transfer of authority 
to his successor, Saven said. 

He noted that the union’s first vice 
president would assume the duties of 
president in the event of a resignation 
before a new election could be called, 
but offered no opinions as to a suc- 
cessor. He has considered retiring for 
five vears, and ran for re-election last 
vear “‘only because I didn’t feel they 
had the right candidate,” Saven said. 
His opponent was James M. Landis, 
then a special transportation adviser to 
the White House. 

He said he was aware he had received 
much criticism from ALPA members, 
but that he was “not much of a poli 
tician’’ and spent a majority of time 
working on special projects involving 
safety and engineering matters 

Most industry observers are openls 
skeptical over the purpose of Sayen’s 
resignation move, and speculate that 
it is a purely political maneuver de 
signed to bring about a vote of confi- 
dence from his supporters and force a 
showdown with anti-Saven factions. 
As an example, they point out that the 
press conference came the day after 
the executive order for an investigation 
of the Southern Airways strike. Sayen 
has stated on several occasions his de- 
sire for White House intervention. 

ALPA policy on reducing monthly 
flight times appears to be the other large 


to give 


issue dividing the union. Saven has 
noted that this is a key part of ALPA 
talks with both TWA and Pan Ameri- 
can World Airways, but he maintains 
that any reduction should be made in 
the form of “duty rigs’—more liberal 
flight time credit for time on non-flight 
duties. ALPA official stand has never 
included any reduction of the union’s 
contracted flight time limitations of 85 
hr. per month, he emphasized. 

However, Carroll implied that an 
actual reduction of monthly flight times 
is a major issue at both carriers. He 
noted that “20 hours a week” was too 
much flight time in jet aircraft, which 
have “concentrated the pilot’s prob- 
lems” and added that reducing the flight 
times “must be done.” His opinion was 
shared by Capt. Clay, who said that the 
direct reduction had not been tried be- 
fore because the original duty rigs 
agreements made during predominantly 
piston engine aircraft operations seemed 
logical then. 


Crew Reduction 


Reduction of flight time was sug- 
gested initially by the FEIA in discus- 
sions with the Feinsinger Commission 
The engineers claimed this would per- 
mit reducing four-man turbojet crews 
to a three-man operation, without en 
dangering the jobs of either ALPA or 
EIA members. 

Neither the original Feinsinger report 
issued in Mav nor the final recommen- 
dations mentioned this manner of sect 
tling the crew complement issue. FETA 
has made no official comment on the 
final recommendations, but is expected 
to pursue flight time reduction in con 
tract negotiations with individual air- 
lines. 

Both unions have open contracts with 
TWA and Pan American, and TWA 
pilots have been reported to favor the 
flight time reduction method of settling 
their disputes. 

I’ EIA’s reluctance to comment on the 
final report has raised speculation that 
the union intends to reject the findings 
and may seek other means to settle its 
contract disputes with the airlines. 

Verification of this speculation came 
late last week when spokesmen of the 
National Mediation Board said_ the 
Board will hold a special meeting Nov. 6 
with FEIA and management personnel 
of seven airlines. 

It was understood that the subject 
for discussion would be the Feinsinger 
report. 

The union verified the meeting with 
NMB but declined to comment on 
what course of action would be fol- 
lowed. 

On the basis of FEIA statements is- 
sued after its February strike, it is now 
believed FEIA may be prepared to de- 
mand industry-wide bargaining on its 
contracts. 
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Sage Computers Called ‘Useless’ 
For Terminal Area Traffie Control 


Miami—Iederal Aviation Agency Ad 
ministrator Najeeb E. Halaby charged 
last week that Sage system intercept 
computers are “absolutely useless’ in 
the control of air trafic moving through 
a terminal area—the area in which “the 
greatest need for an improved system” 
now exists. 

“A discriminating, limited and prac- 
tical use”’ of Sage computers may prove 
possible in the northwestern or north 
central U.S. where Sage sites are rela 
tively concentrated in relation to air 
trafhc flow, Halaby said. But in the 
New York area, Sage facilities arc 
“hopelessly inadequate” as a means of 
controlling en route civil and militar 
aircraft flying under instrument flight 
rules, he contended. 

Speaking at a press conference here, 
Halaby also said that the Sage air de 
fense computers displayed data in an 
unsuitable manner for air traffic con- 
trol purposes. Because of the demand 
imposed on the computers by Sage it- 
self, many had little left-over capacity 
for ATC. Those that do often are in 
the wrong location, Halaby said. 

Whether the Sage computer can 
play a prominent role in the ATC sys- 
tem of the future is a question that 
Department of Defense and FAA so fat 
have been unable to resolve. FAA’s 
refusal to assume fiscal responsibility 
for maintaining the entire Sage net- 
work, an annual cost of $300 to $500 
million or about half of FAA’s current 
budget, has delayed the release of the 
Project Beacon report by about four 
months now. Project Beacon task force 
was appointed by Halaby to define ATC 
goals during the next decade 

Before impugning the Sage com- 
puter’s usefulness as a primary ATC 
tool, Halaby admitted that FAA re- 
search and development funds for 





Traffic Session Officers 
Washington—William L. Morrisette, 
Jr., vice president-sales and advertising 
Air Lines, has been elected 
Assn.’s Air 


for Eastern 
president of Air Transport 
l'rafiic Conference of America. 

C. Gordon Brown, 
trafic and sales for Piedmont 
was elected first vice president of the 
conference and T. M. Miller, vice presi- 
dent-trafhic and sales for Delta Air Lines 
was elected second vice president. 

The conference met late last month 


president- 
Airlines, 


vice 


in semi-annual session to develop ways 
to improve air transportation from the 
point of view of the passenger, shipper 


and postal user. 











“the last few vears’” have not been 
“well managed.” The ATC system has 
been improved more by “accretion” 
than development, he said 

Air Force and industr ngi 
here for the Air Traffic Control Assn.’s 
annual conference expressed the opin 
ion that FAA and DOD should 
promise the issue. FAA, thes« 
maintained, could exploit the experi 
ence of Sage-trained technicians if it 
agreed to utilize Sage mnputers in 
areas uncongested by heavy air traffic 
Concurrently, FAA would be free to 
evaluate or install more specialized civil 
systems at major terminals 
heavily-traveled airways 

The prepared text of Halaby’s speech 
to ATCA’s conference contained this 
section: “I think that if 
this problem area which 
is an extremely complex one, is not 
resolved by DOD and FAA 
decision regarding future control sys 
tems will be made at the presidential 
level.” However, he omitted 
words when he spoke 

About 90% of the Beacon 
measured in pages, has been agreed to 
bv the Pentagon, Halabv said. Pending 
a full accord, Halabv announced that he 
has set up a “system design team’ in 
Washington to “ensure a smooth, revo 
lutionary transition from todav’s ATC 
cnvironment to a modernized airspace 
system” (see p. 29) 
with the noncontroversial aspects of 
Beacon, this team will evaluate ‘“‘th« 
best available talents, management 
tools, and other resources within and 
outside the agencv,” Halaby told the 
convention 

Concurrently, Halaby said, a 
part team called FAA’s air traffic service 
operations group and composed of 
agency experts will supply the system de 
sign team with operational require 
ments of the ATC svstem ultimately s 
lected 

On other subjects, Halaby reported 
e Federal Aviation Service, the nev 
service charged with manning both civil 
and military ATC facilities during wat 
and peace, would enc bout 
28,000 personnel. Off these, 17,000 
would be air trafic control 
9,000 electronic S 
cialists. 
e Those in FAA who refused to 
LAS, if asked to do so, would not los« 
thei Chese emploves, however, 
“may be reassigned to less critical posi 
tions or places,” Halaby said, and ac 
ceptance of FAS membership may b« 
made a condition of FAA employment 
e FAA is considering a program und 


neers 


com 
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ted air traffic controllers 

given flight training to fa- 
them with the operational 
of modern aircraft. An- 

m aimed at raising morale 

tion among controllers is 

tudy and would involve cash 


bonu utstanding achievement. 


Seaboard - Lufthansa 
Pact Draws Protests 


American Airways 
Airlines have pro- 
ement that would allow 
buy cargo space on Sea- 
\irlines’ New York-Frank- 
ghts fora flat fee regardless 
n used, 
the agreement call for 
buv 20,000-lb. of cargo ca- 
round-trip CL-44 cargo 
between New York and 
$4,300 each wav whether 
of the space is 
uuld pay 21.5 cents per 
t needed capacity above 
nd Seaboard was willing to 


W ashington—Pan 
World 


used 


vould Seaboard 
ling and unloading the air- 
responsible for clearance 
ntation of its own cargo. 
uuld allow Lufthansa _ to 
ind colors on one side 
CL-44s 
in and TWA object to 
nt on grounds that it will 
mpetitive New York-Frank- 
ice with capacity involv- 
ntial part” of an American 
American < that 
utics Board has approved 
nents in the past, but onh 


also pay 


mice de d 


starting services 

circumstances. TWA fears 
round trips weekly ‘“‘under- 
Lufthansa, Seaboard would 
tion to divert 
lrankfurt-bound cargo 
that neither 
gave any 


n with 


1. considerable 


TWA 


figures 


noted 
American 
claims of aIVCTS!ton 
1 that the agreement would 
ts position with greater 
tilization. Agreement is s« 
for 13 months 


l for 
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CJ805-23 TBO Rate 
leral Aviation Agency has approved 
(TBO) 


10 hr. for General Electric Co.'s 


time between overhauls 
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ne overhaul sample will be taken 
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Britain, France Team on Mach 2.2 Transport 


London—British and French aircraft firms will team to develop a Mach 2 plus 
transport with a 1970 operational target date as a result of top-level governmental 
negotiations now being concluded between the two countries. 

The Anglo-French consortium will utilize British Aircraft Corp., which now has 
a British government supersonic transport study contract, and Sud Aviation, which 
has been designing a supersonic Caravelle (AW June 5, p. 40). 

Although the official inter-governmental agreement has not been concluded, BAC 
and Sud are already laying the foundation for technical co-operation with subcontracts 
for BAC’s VC.10 and Model 111 jet transport components being negotiated with 
Sud. Present Anglo-French planning aims at a seating capacity of about 100 with a 
Mach 2.2 top speed and built in two basic versions, one for the transatlantic route 
and another to do both the U.S. transcontinental run and the basic British and 
French Eastern routes such as London-Cairo and Paris-Istanbul. 

It is likely that Dr. A. E. Russell, chief designer of Bristol Aircraft before its 


merger with BAC, will direct the joint program. 








Requests Due Soon for Research 
Plans on Supersonic Transport 


Washington—Requests for detailed 
research proposals that will produce 
the preliminary design for a U.S. super- 
sonic transport are scheduled to go out 
to industry before the end of this 
month. These proposals will form the 
basis for the awarding of $11 million in 
research and development contracts, 
beginning in January. 

The research and development work 
will run from one to two years but is 
expected to produce enough technical 
knowledge to provide the first working 
design of a supersonic transport by the 
end of next year. The development 
program is being conducted jointly by 
the Federal Aviation Agency, National 
Aeronautics and Space Administration 
and the Defense Department. 

FAA estimates that airframe design 
proposals could be expected within 12 
to 18 months from the beginning of 
the research contracts, and powerplant 
design proposals after two years of en- 
gine study and test work. Completion 
of these design phases could produce a 
prototype transport by 1966 and type 
certification by 1970, joint studies by 
the three agencies indicate. 

Early selection of an engine capable of 
meeting a wide range of thrust require- 
ments is considered critical to the de- 
velopment timetable and will claim a 
major portion of the research and de- 
velopment funds allotted for Fiscal 
1962. Total research requirements for 
both airframe and powerplant studies 
in Fiscal 1963 have been estimated at 
$40 million to $56 million. 

Details of the research proposal re- 
quests, on the basis of current knowl- 
edge of supersonic transport design 
problems, can be expected to follow 
these lines: 

e Current contracts on a study of new 
types of supersonic transport power- 
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plants continued and expanded into 
Fiscal 1962. The U.S. Air Force 
now has contracts with both the Gen- 
eral Electric Corp. and Pratt & Whit- 
ney Aircraft Division of United 
Aircraft Corp. to explore the efficiency 
and practicalitv of several turbine en- 
gine variations. Under study are such 
new engine types as the turboramjet, 
turbofanjet and turbofan-ramjet. 

e Extensive component testing program 
to evaluate the new designs. This would 
include the model testing of advanced 
compressor designs, along with new 
tvpes of combustors designed to burn 
either new or conventional fuels. 

e Research into the problems of con- 
trolling airflow in and out of engines. 
e Studies on the use of duct heating 
and power augmentation for use with 
the high-bypass-ratio ducted fan engine, 
which FAA considers one of the most 
promising types vet studied. 

NASA and USAF both have research 
programs which can be used to augment 
industry studies in these areas, and are 
also involved in fuel research and engine 
control programs for supersonic aircraft. 


Wide Spectrum 


Airframe research programs would 
cover a wide spectrum of problems in 
volving aerodynamic design, structures 
and materials, stress loading and _air- 
frame systems. 

Priority in this area will probably be 
given research on materials, since the 
supersonic transport is planned to have 
a life of 30,000 to 50,000 hr. and there 
is now no reliable method to determine 
what effect this amount of exposure at 
high temperatures will have on the air- 
craft’s construction, 

On this basis, airframe research would 
be concentrated in these areas: 

e Study of stainless steel and titanium 


alloys to select the metal capable of 
meeting the problems of long life, fa- 
tigue, crack propagation and fabrication. 
e Research and testing to correlate de- 
sign details and structural strength de- 
tails for variable geometry wing pivots. 
e Study of high lift devices necessary 
to permit supersonic transport opera- 
tions on current runway lengths. This 
would include means of improving high 
lift capabilities of fixed wing configura- 
tions, adaptation of devices to variable 
sweep wing configurations, and_ their 
application to emergency landings where 
variable sweep aircraft have wings re- 
tracted or fixed wing aircraft have flaps 
undeflected. 

e Explore methods of flutter prediction 
through the designed speed range. 

e Studies of landing descent rates and 
loads in order to arrive at desirable 
piloting techniques for landing speeds 
and loads. 

e Research into methods of averting 
loss of cabin pressurization during high 
altitude operations and developing new 
auxiliary power systems capable of with- 
standing the expected operating temper- 
atures of 600 to 650F. 


Panair Sees Need For 
3 Super Caravelles 


Paris—Panair do Brasil has indicated 
in a letter to Sud Aviation that it may 
want to purchase three aircraft like the 
medium-range Super Caravelle super- 
sonic transport by 1967-68. 

Panair’s intention was outlined in a 
letter attached to the Brazilian car- 
rier’s firm order for four subsonic 
Caravelles (AW Oct. 23, p. 33). The 
letter stated that Panair’s routes would 
require three such supersonic aircraft 
by 1967-68, target date for initial Super- 
Caravelle deliveries. 

The letter in effect gives Super 
Caravelle delivery priority to Panair 
over all future buyers with the excep- 
tion of Air France. 

Legal status of the Sud-Panair letter 
is uncertain. The document is not a 
legal letter of intent but it does indi- 
cate serious interest in the Super Cara- 
velle by Panair and implies its desire 
to order in specific quantities. 

Recently the French government 
firmed up the design by backing Sud 
Aviation’s configuration rather than 
the one proposed by Avions Dassault. 
Sud’s configuration, disclosed in model 
form during the Paris air show last 
June (AW June 5, p. 40), centers on 
a double-delta wing form with wedge- 
tvpe engine intakes slung under the 
wing trailing edge 

Dassault’s version utilized a canard- 
type layout with engines buried as they 
are in Dassault’s Mirage IV bomber. 
Dassault will continue to work closely 
with Sud on the Super Caravelle. 
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Short-Range Jet Transport Needs Studied 


By William H. Gregory 


New York—Eastern Air Lines has 
sketched a generalized specification of 
a short-range jet transport to replace 
the Convair 440 or Martin 4-0-4 class 
airplane, but also is taking a serious 
look at rotary-wing aircraft for the same 
or complementary application. 

Only one jet aircraft in the short- 
range class is committed to production 
—the British BAC 111 which Braniff 
Airways ordered last month. 

Of the trunklines—outside of Bran- 
iff—Eastern has shown the strongest 
interest in a short-haul jet. American 
also is looking, and there also is inter- 
est, though far from unanimous, on 
the part of American in rotary wing 
aircraft. 

Eastern invited top officials of local 
service carriers to its staff meeting in 
Miami last month to hear its staff de- 
bate requirements for a short-haul jet, 
hoping to stimulate discussion by oth- 
ers in this area. Carriers attending 
were Allegheny, Central, Lake Central, 
Mackey, Mohawk, North Central, 
Ozark, Piedmont and Southern. 


U.S. Studies 

Eastern also appears to be prodding 
U. S. manufacturers who have design 
studies of the short-range class (AW 
July 10, p. 41). Their status 
e Boeing 737. Boeing has briefed vari- 
ous airlines on this family, one powered 
with a 7,500-lb.-thrust version of the 
Pratt & Whitney JTSD turbofan en 
gine in the Boeing 727. Bocing’s Ver- 
tol division has talked to airlines in 
terms of its V 107 twin-turbine heli- 
copter. With its heavy commitment 
in the 727 program and its awareness 
of the major problem in achieving a 
truly economic short-haul jet, Boeing 
is hoping no firm specification will be 
laid down for this categorv for a year or 
two. 
e Douglas with its Model 2086 family 
is reported to have approached airline 
thinking closely. Douglas engineering 
urged going ahead on the project several 
months ago, but top management 
turned down the plan because of Sud 
Caravelle interests and commitments of 
company funds for the DC-SF Trader 
cargo plane program. The 2086 is thus 
not currently active 
e General Dynamics has proposals in 
the light jet class, but current absorp 
tion in problems of its Convair 990 
make any new commercial effort doubt- 


ful. 
] 


@ McDonnell Aircraft has discussed 
its T85A twin jet proposal with vari- 
ous airlines, but has not been encouraged 
with results of its market surveys. 

e North American Aviation proposed a 
four-engine aircraft powered by the Gen 
eral Electric CF700 turbofan engin« 
in the 4,000-lb.-thrust class. Airline 
preference for a twin-engine configura 
tion has led to a twin-engine proposal 
e Sikorsky Aircraft has discussed rotary- 
wing configurations grouped under the 
designation S-65 with Eastern, Ameri 
can, and Trans World Airlines (AW 
Oct. 2, p. 47). This concept, on the 
order of the S-64 turbine crane in size, 
would carry 60 passengers at a speed 
of 150 kt. 

At stages below 100 mi., costs of th 
S-65 would be lower than Eastern’s 
current twin-piston equipment, perhaps 
half as much on certain routes such as 
Washington-Baltimore. Eastern’s En 
gineering Vice President, Charles V 
Froesch, told the group 

STOL aircraft also could fill local 
service requirements, but in terms of 
1965 operation, only helicopters and 
short-range turbine airplanes are likeh 
to be available, Froesch said. No one 
aircraft appears likely to fill all short 
haul requirements by 1965, and thus 
I’roesch believes a mixed flect of heli 
copters and fixed-wing aircraft may be 
the solution 

For some carriers, the Caravelle 
with a gross weight in the 100,000-Ib 
category, or the Boeing \ 
weight of 142,060 Ib 
for the very short haul 


ite pavload, specified at 13, 


less costly to operate them 
lly at times rather than bu 

f airplane. 
Airlines still is interested in 
ts Electras for Caravelles 
1960, p. 39), but a near 
unlikely. Delta Air Lines 
General Electric-powered 
istomer, and so are Conti 
Western Air Lines, though 
has also expressed interest 
11] 
bable immediate orders for 
iravelle, however, are from 
carriers—Air France and 

I nes 

n-turbofan airplane en- 
Eastern has gone through 
g down since the staff meet- 
t time it would have had a 
ss weight of 69,700 Ib., 
vavload, and carried 48-52 
first-class configuration. 
s thinking in terms of 
gross and 44-48 passengers. 
its, to be rear-mounted on 
n Caravelle fashion, would 
Whitney JTF10-7 turbofans 
500 Ib. thrust. Navy sup 
I] ls for 


zine reportedly calls for 


the current fiscal vear 


f importance, Eastern liste 


+ 


idies 


e Best low speed performance availal 


double 


type are specified, but a 


e Lockheed also has done studies in 
the small jet field, but airlines feel this 
company’s interests are more con- 
cemed with a supersonic transport. 


MODEL OF TWIN-JET BAC 111, which will be built by a British Aircraft Corp. Group, 


shows how the airplane will look in Braniff Inte: | Airways’ markings. Braniff has 


ordered six BAC 111s, and has an option on six more (AW Oct 


23, p. 45). 


AVIATION WEEK and SPACE TECHNOLOGY, November 6, 196] 





HIGH-PRESSURE COMPRESSOR 


SINGLE AIR INTAKE 


INTEGRAL BY-PASS DUCT HIGH-PRESSURE TURBINE 


(BY-PASS RATIO 0.6: 1) 
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\ 
ENGINE MOUNTED ACCESSORIES 


LOW -PRESSURE TURBINE 


SINGLE EXHAUST 


CANNULAR COMBUSTION SYSTEM 


Rolls R.Co. 42 Conway Turbojet Detailed 


Cutaway drawing of Rolls-Royce R.Co. 42 Conway turbojet engine which will power the Vickers VC.10 four-jet transport shows details of 
bypass duct and thrust reversers. Bypass ratio is double that of the R.Co. 12s powering Boeing and Douglas jet transports—0.6:1 against 
0.3:1—for a higher mass flow and improved specific fuel consumption. High-pressure section, including high-pressure compressor and 


turbine and combustion equipment, is identical with earlier Conway engines. 


Nine-stage high-pressure compressor is driven by a 


single-stage high-pressure turbine; four-stage low-pressure compressor and three-stage intermediate compressor are carried on a com- 


mon shaft which is driven by a two-stage low pressure turbine. 


l'hrust reversers are of clamshell door type developed by Rolls; doors 


are along inner wall of jet pipes in flight and thrust is reversed when doors swing rearward, closing the jet pipe and deflecting exhaust 
gases through cascades in reverse jet apertures. Conway 42 has been running on test stand since March. 


simple boundary layer control system 
(blown flap) would be permitted 

e Short field performance. Earlier re- 
quirements called for operation into 
and out of 4,500 ft. fields on a 90I 
day for a 300 mi. flight against a 30 
mph. headwind with a 2-hr. fuel re 
serve. For the lighter airplane, Eastern 
would prefer 4,200 ft. field lengths 

e Low initial cost and low operating 
and maintenance costs. 

e Self-contained systems for starting 
and other ground requirements. 

e Highest possible cruise speed, speci- 
fied as 500 mph., +30 mph. 

One consideration of size is to pre- 
vent the airplane from requiring a third 
crewman, which would substantially in 
crease operating costs. Use of the 
JTS8D-1 turbofan engine from the Boe- 
ing 727 was studied, but this resulted 
in an aircraft of 75,000-80,000 Ib. 
gross weight and capacity of 54-79 pas- 
sengers. Not only would this require 
a third crewman, but its cabin capacity 
would be excessively large for local 
schedule operation, ruling it out of 
consideration for local service carrier 
and corporate operation. 

Systems and components must be 
unsophisticated and reliable. As an 
additional economic and environmental 
requirement, an airborne auxiliary power 
unit is specified. It must be capable of 
providing all normal in-flight electrical 
needs in addition to ground starting 
and air conditioning. This power unit 
must be designed to permit dispatch 


42 


with one engine-driven generator or 
hydraulic pump inoperative. 

Use of engine bleed air for pressuti- 
zation, air cycle cooling and anti-icing 
is indicated. Since the twin-engine air- 
plane would have only two engine 
accessory drive pads and the APU, it 
would of necessity be more a pneumatic 
than an electrical airplane, Eastern 
notes. 

Dependence on engine bleed air for 
anti-icing points out the importance of 
engine size. In the Electra, Eastern 
experience shows, full anti-icing means 
a power loss equal to full cruise power 
of one of the airplane’s four Allison 
501D13 engines, and a_ proportionate 
loss on a twin-engine airplane would be 
more critical. 

Either a single front or mid-cabin 
left side passenger door with integral 
stair is acceptable. Interior cabin di- 
mensions call for minimum headroom 
of 78 in. and maximum width of 118 
in., the latter permitting five abreast 
seating. 

Non-boosted flight controls are pre- 
ferred, and also a stationary horizontal 
stabilizer 

Cost of the engines is estimated at 
$185,000 each. Estimates for total 
airplane costs are $2-$2.3 millon de- 
pending on fuselage size. The BAC 
111 price is $2.4 million. Four fuselage 
configurations were analyzed: a 118 in. 
oval fuselage, the width and cross sec- 
tion of the DC-7B; 118 in. circular 
section; 108 in. oval, and 108 in. circle. 


The latter width is between that of the 
Martin 4-0-4 and the Convair 440. 
Cost per mile of the 118 in. oval and 
108 in. oval fuselage airplanes—the 
69,000 Ib. version—was estimated along- 
side actual costs of Eastern’s DC-S8. 
They showed: 
118 in 108 in DC-8 
; $1 0909 
1937 


5203 


$.5231 
2017 


.2462 


Flying operations 
Direct maintenance 
Depreciation 


$.5261 
2037 
2491 


Total 9789 9710 2.1049 


These cost-sections are retained for 
the 65,000 Ib. airplane. 

The BAC 111, with performance 
adapted to the 10,400 Ib. thrust esti- 
mated in the growth version of its Rolls- 
Royce powerplant, the RB. 163-2 Spev, 
was evaluated in some categories along- 
side the Pratt & Whitney-powered air- 
planes. 

On a 100F day at 68,000 Ib. takeoff 
weight, the field length required by the 
BAC 111, with 980 sq. ft. of wing area, 
was 6,930 ft. The 118 in. fuselage, 
69,000 Ib. airplane would require 6,840, 
and the 108 in. fuselage airplane 6,340 
ft. 

Since none of these met the 4,500- 
ft. field requirement, Eastern proposed 
that the effect be studied of a 10% 
increase in wing area on ride comfort, 
empty weight, drag and field perform- 
ance. The 1,000-sq.-ft. wing area of 
the 69,000-lb. airplane is retained for 
the 65,000-Ib. successor, in effect, pro- 
viding a larger wing. 
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TAI Dominates Tahiti’s Tourist Activities 


By L. L. Doty 


Papeete, Tahiti—Transports Aeriens 
Intercontinentaux, a privately-owned 
French airline, has become so firmly en- 
trenched in the growing Tahitian tour- 
ist market during the past two years 
that any new air services will be severely; 
handicapped in initial competitive ef- 
forts. 

It is highly likely that any new car- 
rier certificated to serve Tahiti will 
find it all but impossible to overcome 
or even match TAI’s position there. 
Not only does the French carrier serve 
all the major routes feeding into this 
island but it operates with the blessings 
of the local French government which 
imposes rigid restrictions on foreign 
businesses and investments. 

Only U. S. carrier serving Tahiti is 
South Pacific Air Lines which operates 
once a week service with a single Lock- 
heed Constellation 1049G on the Hono- 
lulu-Papeete run, its only route. TAT 
competes with South Pacific on this 
route with a once-weekly Douglas DC-8 
turbojet service, and will increase the 
schedule to twice-weekly next year. 

TAI operates the Los Angeles-Ta- 
hiti route exclusively. Its only major 
competitor on the transpacific route 
west of Tahiti is TEAL, which serves 
the island route between New Zealand 
and Tahiti with Lockheed Electras. 
TAI uses only the DC-8 on all its major 
Pacific routes. 


Strong in Polynesia 


TAI’s dominance over South Pacific 
routes is only a part of the strong 
position it holds in this market, which 
only recently began to attract serious 
tourist attention. Throughout French 
Polynesia, TAI has also established a 
stronghold that appears to be a firm 
barrier to foreign competition 

It has developed a closely coordinated 
program with local hotels, predomi- 
nantly backed by French capital, and 
thus is able to provide its clientele with 
a variety of accommodations. Due 
mostly to TAI’s efforts, these hotels are 
about to adopt off-season rates, commis- 
sions for travel agents and a spread of 
room prices. Until recently, all rates 
were high and were the same through- 
out the year. 

Only one U. S.-financed hotel is lo- 
cated on the island and this will prob- 
ably be the last since the French have 
ruled that no foreign investment may 
exceed 50% of the total capital invested 
in any one project. The balance must 
be French capital. Because of recent 
colonial problems, the French are not 
eager to enter into this type of invest- 
ment. This means that prospects for 


increasing the number of hotel rooms 
beyond the approximately 400 now 


available are slight, leaving any new 


aitline competition with little margin 
to expand the tourist trade 

In addition, the French government 
is discouraging excessive hotel con 
struction and will not permit the build- 
ing of multi-storied hotels. It is deter- 
mined to maintain the native character 
of Tahiti, and, so far, it has been suc 
cessful. The government and TAI want 
only a de luxe type of tourist trade 


Free Room and Meals 


TAI is using its close connections 
with the hotels here to lure passengers 
away from transpacific services con 
ducted by Qantas and Pan American 
On through flights, it offers passengers 
a stopover of Papeete en route with TAI 
paving for the hotel and three meals. In 
effect, Tahiti is providing TAI with a 
steady stream of customers flving on 
long-haul, high revenue, transpacific 
tickets. It is not restricted to the rela 
tively short-haul Tahiti-and-return serv- 
ice as is South Pacific. 

Should foreign competition find 
means to match this hotel service, TAI 
has another card to play. TAI controls 
the local airline, Regie Aerienne Inter 
insulaire, which operates an inter-island 
with a Sunderland flying boat. Stopover 
passengers are offered a free flight from 
Papeete to Bora Bora during their stop 
Oove;r. 

To establish an even tighter grip on 
the Tahitian tourist trade, TAI, out 
lined these plans for the future to Avia 
TION WEEK: 


Avianca 720B 
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e It has persuaded the French govern- 
build runways on several of the 
ls of the Society group, in- 
Rurutu and Rangirda. Bora 
sa runway. Sometime next 
these runways are com- 
PAI will operate regular DC-3 
to these islands, offering tourists 
riety of vacation activities. 
The fi boat will conduct sightsee 
ing flight the west over the islands 
and atolls of the Gambier and Tuamota 
group 
e By mid-1962, it will be operating six 
flight into Tahiti from the U. S. 
mainlat 1 Australia. It has received 
peri drop the Los Angeles- 
Honol f its route svstem. This 
portion of the operation has been un- 
profit ording to TAI spokesmen, 
since it nnot carrv local Honolulu- 
Los A traffic 
e At the same time, it will operate a 
Douglas DC-6B schedule between Ta 
Noumea via Bora Bora, Wallis 
in Nandi in the Fiji Islands 
Presu lesigned to compete with 
TEAL, it will be billed as the French 
Coral R 
e TAI will bring groups of travel agents 
ind | nel of other airlines in both 
Europ 1 the U. S. to Tahiti for 
brief t 1 means of winning their 
sales rt. Initial plans call for as 
rsons a week to take part 
m, according to officials 


ment to 
outer is! 
cluding 
Bora n 

vear, wl 
pleted 
SCTVICS 
1 great 


to TAI’s position in Ta 
maintenance and overhaul 
wides at Faaa Airport. The 
les a complete facility upon 


Makes First Flight 


First Boeing 720B turbojet airliner for Avianca of Colombia takes off from Renton, Wash., 
airport on its first flight. Avianca has two of the aircraft on order from Boeing. They will 
operate between Bogota, New York and Europe. 
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At American Airlines we do an awful lot of repeat business 


American is usually the choice of people 
who fly a lot. And it isn’t just because of 
our pretty stewardesses and delicious 
meals. 

The big reason is American’s depend- 
ability. For instance: 


American’s great new Astrojet* (the 
first plane with fan-jet engines) cruises 
faster than conventional jets, yet doesn’t 
need endless runway space. Its reserve 


#@ SERVICE MARK OF AMERICAN AIRLINES, INC. 


power makes on-time arrivals more 
certain. 

Only American's jet fleet is completely 
equipped with Distance Measuring 
Equipment, the most important advance 
in airline navigation. With DME, a pilot 
can pfnpoint his position instantly. 

American's pilots have flown more pas- 
sengers than any other group of pilots in 
the world. Many are 7-million-mile men. 


Our planes are kept in peak condition 
by one of the largest maintenance set-ups 
on earth. At American's Tulsa Base, over 
3,000 aircraft experts regularly inspect 
every part of every plane in our fleet. 

Experienced travellers like American’s 
equipment, and they like the way we take 
care of it. 

Next time you fly, go American, the 
choice of experienced travellers. 


AMERICAN cere: niner¥- 





which all carriers operating into Tahiti 
must rely to some degree. 

A major problem to TAI in the de- 
velopment of a tourist trade has been 
the generally poor reaction of visitors 
to the island. According to TAI off 
cials here, only two out of 100 tourists 

as an average—are enthusiastic on the 
first visit. However, they found that 
this ratio increases to 8 out of 10 
among visitors who stay for an extended 
length of time 


Airlines Heed Warning 
On Electra Hydraulics 


Washington—[lectra operators are 
complying with a recent Federal Avia- 
tion Agency “alert” to guard against 
malfunction of the hydraulic boost svs- 
tem on the turboprop aircraft (AW Oct. 
23, p. 34). 

Detailed orders on how to disengage 
the system, in the event of a hydraulic 
power failure during takeoff, have been 
included in the daily operating manuals 
on seven major airlines. 

FAA’s advisory was issued shortly 
after American Airlines directed its pi- 
lots to remove the floorboard covering 
over the system during all takeoffs and 
landings. Flight engineers were ordered 
to stand by to disengage the boost svs- 
tem on takeoff at the captain’s com- 
mand. 

American’s order was issued only 
five days after the crash of a Northwest 
Airlines Electra at Chicago with a loss 
of 37 lives on Sept. 17 

During air safety hearings conducted 
by Congress earlier this vear, the Flight 
Engineers International Assn. charged 
that location of the boost system con- 
trol lever created a hazard because it 
is dificult to reach. The union stated 
that complete loss of hydraulic pressure 
in the Electra could result in locked 
flight control surfaces until the boost 
controls are disconnected manually. 





TWA Reports Loss 


New York—Trans World Airlines re- 
ports a net loss of $12,733,000 for the 
first nine months of 1961, compared 
with a net profit of $6,083,000 during 
the same months of last vear. Net loss 
for the third quarter of 1961 was $1,009,- 
000 on operating revenues of $106,277,- 
000. In the third quarter of 1960, TWA 
made a net profit of $6,079,000 on 
operating revenues of $113,026,000 (see 
p. 52). 

Revenue passenger miles for the nine 
month period declined 10% while avail- 
able seat miles increased 4.9%. Svstem 
passenger load factor was 55.9%, down 
from 65.1% for the same period of 1960. 











PRELIMINARY specifications of the Mach 3 Lufthansa transport cited include: fuselage 


length between 180 and 196 ft., or about double 


span of the aircraft; maximum 


takeoff weight between 352,000 and 440,000 Ib. 


Lufthansa Favoring Mach 3 Jets 
For Transatlantic Replacements 


By Edith Walford 


Geneva—Deutsche Lufthansa West 
German Airlines favors a Mach 3 super 
sonic turbojet design as a future re 
placement for its present ficet of sub 
sonic jet transports for transatlantic 
service. 

The choice of a Mach 2 
aircraft, as is now being planned in 
Great Britain, would, in’ Lufthansa’s 
opinion, only fill an intermediate re 
quirement and result in heavy invest 
ment in new supersonic equipment 
when U.S.-proposed Mach 3 
appear on the scene and are adopted by 
competitive carriers 

A Lufthansa spokesman said the com 
pany does not necessarily intend to fly 
such aircraft at their maximum speed 
initially. The plan is to be equipped 
well in advance for the Mach 3 era 
which the company feels is bound to 
come 

According to Gerhard T[loltje, 
ber of Lufthansa’s board of directors 
the West German carrier 
of the need to concern itself at an earl 
date with all the technical and opera 
tional problems which will accompany 
the introduction of supersonic com 
mercial air trafic when it 
reality in about 10 
loss of time and deve lopment costs, he 
says, any project under development 
should incorporate the future 
individual requirements, a major condi 
tion for anv Lufthansa orders. It is 
essential, Holtj« that 
turers and future users exchange idea 
and, in general, work together as closely 


to Mach 2.5 


versions 


a mei 


is convinced 


becomes a 


] 


vears. To avoid 


users’ 


said, manufac 


as possible during design and develop 
ment of supersonic jet aircraft 


These considerations have led Luft 
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ha roduce its own model of a 


Macl ft, which it believes will 
; nge route structure needs 
1970s, Holtje said. The 
pared after careful stud) 
currently under considera 
U.S., Great Britain and 
thorough discussion of 
vith the aircraft industry. 
first prototvpe specifica- 
( Lufthansa include 
e Fuselage length between 180 to 196 
ft ut double the span of the air- 
I ngth of a Boeing 707 is about 
153 ft. its span 142 ft.) Fuselage of the 
Lufthansa version would, 
considerably longer and 
ich less than that of current 
g sports 
e Assuming that the aircraft can seat 
betw and 150 passengers, maxi 
ff weight would be between 
352 nd 440,000 Ib Takeoff 
veis Boeing 707 is 316,000 Ib.) 
e Proposed Delta wing of the Lufthansa 
di ld be located near the rear 
ge and the elevators in the 
lage section. This canard 
struction offers considerable 
idvantages when fiving 
speeds, according to Luft 
ngineers, Holtje said. For 
hen trimming, this arrange 
reases the lift of the aircraft, 
t has the opposite effect of de 
ft and producing additional 
usual, the elevators 
nted in the tail 
e Lufthansa prototype probably would 
ngines mounted underneath 
it the 
cision 


a iS 18 


rear of the fuselage, 
has vet been reached 
these will be of the pure 
r turbofan type 








The JT8D is the latest Pratt & Whitney Aircraft 
commercial turbofan engine. Many of its charac- 
teristics come from other proven Pratt & Whitney 


THE POWER FOR Aircraft jet engines. 
Sr HAG A BLUE fe JT8D utilizes the same de- 
RIBBON ANCESTRY sign philosophy and basic tech- 
Wage ology of the jet engines which 
have more than 19 million hours 
of performance and reliability to 
their credit. Also from these proven engines, the 
JT8D inherits a sound, sophisticated jet design. 
And from the JT3D turbofan, which powers the 
fan versions of the Boeing and Douglas jets, 
comes the essential design for the tan structure 
of the JT8D. 
American Airlines, Eastern Air Lines, Lufthansa 
and United Air Lines have all ordered this 
latest turbofan engine for their new Boeing 
727s. Turning out 14,000 pounds of take-off 
thrust, the JIT8D helps make it possible to 
operate efficiently from runways that used to be 
too short for modern jet travel. Now 
additional cities coast-to-coast will be 
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connected to the rest of the world byjet. jag 





PRATT & WHITNEY AIRCRAFT DIVISION OF UNITED AIRCRAFT CORPORATION 











Airline Traffic—August, 1961 





Revenue 


Passenger 
Load 


Revenue 


U.S. Mail | Express Freight 


Total 
Revenue 


Over-All 
Load Factor 


Passengers 


Miles (000) 


Passenger 


Factor % 


Ton Miles 


Ton Miles 


Ton Miles 


Ton Miles % 





DOMESTIC TRUNKS 


American 


National 
Northeast’ 
Northwest 
Trans World 
United 
Western 


INTERNATIONAL 


Delta 


National 

Northwest 

Pan American 
Alaska 
Atlantic 
Latin American 


South Pacific 
Trans Caribbean 
Trans World 
United 

Western 


LOCAL SERVICE 


Lake Central 
Mohawk 
North Central 
Ozark 


Piedmont 
Southern 


West Coast 
HAWAIIAN LINES 

Hawaiian 
CARGO LINES 


Flying Tiger 
Seaboard World 


HELICOPTER LINES 


ALASKA LINES 
Alaska Airlines 
Alaska Coastal 


Ellis 

Pacific Northern 
Reeve Aleutian 

Western Alaska 


Wien Alaska 


Avalon 





Caribbean Atlantic.... 


Chicago Helicopter ... 
Los Angeles Airways . 
New York Airways .... 


Northern Consolidated. 








687,491 
192,623 
115,079 
294,919 
674,298 
155,774 
163,000 
177,948 
440,480 
1,046, 148 
165,213 


8,013 


22,327 


8,952 
195,977 
134,437 
51,425 
11,859 
199 
11,313 
35,677 
25,323 

6,035 


82,245 
27,291 
23,719 
34,448 
40,506 
64,771 
102,925 
50,544 
40,287 
49,180 
36,621 
29,233 
35,616 


47,549 
66,274 


9,936 
12,975 
1,38) 


23,306 
4,992 
14,473 


6,303 
8,638 
3,478 
6,887 
2,237 
4,421 
17,044 
2,035 
1,326 
8,105 





18,534 


1 Includes excess baggage ton-miles 


558,652 
92,835 
82,920 

179,265 

337,023 

113,449 
67,665 

122,707 

438,289 

705,195 

100,447 


8,960 


39,248 


9,544 
307,408 
179,341 
197,078 
20,523 
543 
18,030 
118,550 
63,058 

9,384 


17,074 
6,772 
4,560 
9,456 
6,518 

13,935 

19,927 
9,037 
9,129 





63.3 
56.9 
48.8 
56.3 
49.8 
54.5 





2,073,370 | 1,041,003 


403,133 
258,327 
634,276 
1,311,437 
439,900 
647,257 
1,533,562 
4,116,634 
324,243 


6,413 
66,110 
2,126 
616 
136,593 


1,721,614 


46.9 
36.6 
39.5 
33.7 
44.1 
47.8 
45.1 
49.9 
49.4 
34.7 
33.2 
45.6 


72.6 
70.9 


82.5 
100.0 
94.4 


45.9 
62.0 
53.5 


43.3 
62.7 
49.8 
54.6 
44.4 
46.3 
64.8 
49.6 
70.0 
65.2 


56.9 





50,087 
2,961,302 
485,552 
3,463,358 
91,695 
440 
1,467,130 
383,060 
8,847 


26,405 

7,382 
17,231 
28,441 
13,287 
28,531 
50,387 
21,971 
16,949 
16,561 
27,585 
20,644 
15,348 


3,062 
4,452 


16,907 
944,841 


2,149 
4,501 
1,328 


60,511 
4,338 
5,497 
2,290 

578 

63,095 

161,322 

68,105 
1,124 

59,976 


952 


2 Northeast figures are estimates 
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11,493, 138 
200,480 1,011,823 
124,143 
398,965 
555,705 
86,876 
245,790 
791,266 
1,464,647 
104,065 


1,809,9 
2,400,9 
1,208 
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619,087 


68,086,923 
10,511,943 
8,947,892 
20,039, 186 
36,644,232 
12,651,121 
20,360,462° 
49,374,784 
81,828,214 
10,400, 178 


1,229,644 
1,654,550 
285,579 
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The Boeing 727: 


The trim new Boeing 727, now entering production, is a 
versatile airliner designed to operate profitably over route 
segments ranging from 150 to 1700 miles. 

The 727’s low operating cost will enable it to produce a 
profit at short ranges, even with modest load factors. Yet 
its generous cabin space (70 first-class or 113 tourist pas- 
sengers) results in seat-mile economy on_ high-density 
routes, comparable to that of the largest jetliners. 

The 727 will be a rugged jet capable of handling frequent 


landings and takeoffs. A 7000-gallon fuel capacity, plus 


a versatile, short-haul profit-maker 


high allowable landing weights, will enable the 727 to make 
frequent stops over a long distance without refueling. This 
and other features, such as an integral passenger stairway, 
will minimize service time during stops. 

The 727’s quick takeoff, fast climb and near-600 mph 
speed will result in block speeds never before attainable 
in short-haul operations. 

Already, 117 Boeing 727s have been ordered by American 
Airlines, Eastern Air Lines, Lufthansa German Airlines and 
United Air Lines for delivery beginning late in 1963. 
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CAB ‘Use It or Lose It’ 
Study Urged by Locals 

Las Vegas, Nev.—Civil Aeronautics 
Board or Congress should make a com- 
prehensive study of the desirability of 
changing the “use it or lose it’ policy 
now applied to local air routes before 
deciding on route applications covering 
cities which have lost service under this 
policy, the Assn. of Local Transport 
Airlines concluded at its regional quar 
terly meeting. 

Leslie Barnes, chairman of ALTA and 
president of Allegheny Airlines, told 
AviATION WEEK that if there is to be 
a new national policy on federal subsi- 
dized service to cities that cannot now 
be served economically, it should not 
be the byproduct of a route case. 

At issue is the possible creation of 
a “third level” of scheduled and subsi- 
dized air carriers by the CAB decision 
in the Hi-Plains case. Hi-Plains Airways 
is an air taxi operator in Hill City, Kan., 
which is proposing service with light 
twin-engine business aircraft to 47 cities 
in Kansas, Colorado, Nebraska, South 
Dakota and Missouri. 

ALTA is urging that no “third level” 
be created to compete with ALTA 
members. CAB is scheduled to hear 
the Hi-Plains case next month. Exhibits 
have already been submitted. ALTA 
members sav the case has as much na- 
tional importance as the original crea- 
tion of the “second level’’ local service 
airlines, 

Barnes pointed out that local service 
carriers are bound by the board’s “use 
it or lose it’’ policy to abandon servicc 
to communities which do not supply 
five passengers a day to their travel 
markets. Air taxi operators now bidding 
to provide scheduled and _ subsidized 
services are in many cases planning to 
serve communities dropped by local 
service carriers under the “use it or 
lose it’ criterion. The criterion was 
originally set to minimize government 
subsidy by cutting out service anvwhere 
its economic value approached zero 
Barnes said that if the criterion is to 
be reduced or eliminated, existing local 
service carriers should be allowed to 
provide the service under the new basis 

A critic of the ALTA position ac 
cused the local service carriers of adopt 
ing the same arguments that were used 
igainst them by the big trunklines when 
the local service airlines were trving to 
get started. He told Aviation WEEK 
that the third-level operators are pro- 
posing to make scheduled service more 
economical for verv small volume com 
munities by using much smaller aircraft 
than the local service carriers 

Admittedly, the use of such aircraft 
will be complicated by Civil Air Regula 
tions originally designed for larger, 
transport category aircraft. 
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aytheon solution for space 


Recovery of space vehicles is a long range problem, 
commencing at atmosphere entry. Techniques for 
control from re-entry through touchdown, developed 
by Raytheon, are comparable to GCA concepts. Over 
the past two years, Raytheon has conducted a major 
and continuous investigation of the means by which a 
manned maneuverable space vehicle can be returned 
safely from flights in space to normal routine landing on 
earth. These investigations have included operational 


control concepts, instrumentation, information flow 
analysis, basic system requirements and subsystem 
specifications. 

Part of this effort was a space vehicle recovery study 
for the Air Force Flight Test Center encompassing 
vehicle energy management, glider characteristics, 
trajectory analysis, flight parameter accuracies, range 
instrumentation, navigation, communications, data 
processing display, and human factors. 





vehicle recovery: LONG RANGE GCA 


Other portions of the effort included earth return and control, display and computation centers. 
navigation and recovery studies for SLOMAR (as a One of the world’s largest scientific-industrial 
subcontractor to the Martin Company), and joint has proven capability to 
efforts with Bell Aerosystems Company on DYNA- create the required nology and manage every 
SOAR Terminal Navigation Systems. phase of a space vehicle recovery system — from 

Currently, major emphasis is being placed on the early study and design through development, pro- 
APOLLO Ground Operational Support System duction and field sup} of operational systems and 
(GOSS). This system will include global range instru- equipment. 
mentation for tracking; telemetry and communications; Executive Offices, Le jton 73, Massachusetts. 
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AIRLINE OBSERVER 


> Fear of new wage increases in the face of dwindling profits is behind the 
airline industry’s resistance to labor demands. Trans World Airlines, which 
had a $12-million net loss for first nine months of this year, has criticized 
the “wage push” as the most persistent type of inflation, Eastern, which 
has been issuing furlough notices to many of its ground personnel, estimates 
a 5% cut in its work force saves $600,000 each month. An average of indus- 
try expenses last year indicated that flight crew costs alone were about equal 
to the airlines’ depreciation costs for flight equipment. 


> Iraqi Airways Authority is completing negotiations to operate the aircraft 
fleets of all oil companies in the country. Recent talks have included the 
question of training Iraqi pilots and engineers in England so they can 
handle all maintenance and operations instead of foreign airway companies. 


> Civil Aeronautics Board last week rejected a joint proposal by American 
Airlines and Eastern Air Lines to offer a new transcontinental service between 
Florida and California. Single plane service from Miami to San Francisco, 
via Chicago, would have created a new coast-to-coast service beyond that 
authorized by CAB last March in the Southern Transcontinental Service 
Case, the Board said. 


> United Air Lines Caravelles have shown consistently high load factors 
of 85% to 90% in competition with piston and turboprop equipment out 
of Newark Airport (AW Oct. 16, p. 43). United is now waiting to see how 
the introduction of jet service at Newark by other carriers will affect this 
load factor. The Caravelle transport has a relatively high breakeven load 
factor. 


> Hawaiian Airlines is employing glass fiber coating to combat interior 
corrosion on the airframes of its DC-3 all-cargo aircraft. Airline routinel\ 
hauls tuna fish, cows and horses over its inter-island routes and was replacing 
DC-3 fuselage bellies every 18 months due to resultant corrosion. 


> Northeast Airlines is testing a new type fire warning indicator which 
operates on the “electric eye” principle. Majority of indicators now in use 
are triggered by a rise in temperature and have resulted in such a high 
percentage of false warnings that the Federal Aviation Agency plans to 
re-examine the adequacy of present systems. 


> Complete Avro 748 turboprop transport airframe is undergoing full fatigue 
tests in a water tank at company’s Woodford facility to determine failsafe 
properties involving pressurization, aerodynamic and landing gear forces. 
Cabin has been tested to 12.1 psi., double the working pressure, and _air- 
frame has been tested to 103% of uitimate design load in a static structural 
test rig. Three prototypes have flown for about 1,000 hours. 


> Eastern Air Lines plans to apply to the Atomic Energy Commission for 
a license to use radioactive isotopes in non-destructive testing and safety 
inspection of aircraft. Company has been using X-ray, eddy current, 
ultrasonic sound waves and other methods for this purpose. 


> EF] Al Israel Airlines, with a 51.9% load factor, is claiming the highest load 
factor among airlines flying transatlantic routes, for the first six months of this 
vear. Revenue passenger miles increased 10% over the same period last year, 
while seat capacity showed a 34.5% gain. El Al reported a total traffic gain 
of 37% for the period. 


> De Havilland Aircraft has put a security clamp on its Trident three-jet trans- 
port pending its first flight scheduled for December. Reason apparently is 
accelerating development of its competitor, the Boeing 727. 
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> Aerovias Sud Americana and Riddle 
Airlines have Civil Aeronautics Board 
approval for an arrangement that would 
permit Aerovias to lease Riddle aircraft 
for use over Aerovias routes, manned 
by Aerovias crews, pending the outcome 
of their proposed merger (AW Oct. 2, p. 
41). CAB imposed a restriction pro- 
hibiting through plane service. 


> American Airlines has transferred the 
New York portion of its service engi- 

I g 
neering department with its 60 em- 
ploves to its Tulsa maintenance base. 


> Eastern Air Lines will increase its 
weekend “Air Shuttle” flights between 
New York-Washington and New York- 
Boston on Nov. 11. New schedule will 
be six flights in each direction on 
Saturdays instead of four, and 12 flights 
instead of eight on Sundays between 
New York and Washington. New York- 
Boston flights will be eight on Saturdays 
and 12 on Sundays in each direction 
instead of the present six and 10 flights 
respectively. 


> International Air Transport Assn. re- 
ports its London clearing house, which 
handles members’ interline transactions, 
did over $1.5 billion worth of business 
during 1960, an increase of more than 
50% over 1959. 


> Local service airlines flew over 876 
million revenue passenger miles for the 
first eight months of 1961 compared 
with over 749 million during the same 
period last year, according to Air 
Transport Assn. 


> Northwest Airlines reports a net in- 
come of $614,222 for September com- 
pared with $393,272 for the same 
month last year. Increase came in spite 
of a drop in operating revenues from 
$11.4 million in September, 1960, to 
$11.1 million last September. 


> Pacific Northern Airlines has CAB 
guarantee for a loan to buy one Boeing 
720 jet transport for scheduled service 
next May. Guarantee was made on 
basis that with the jet, the = carrier 
would not need subsidy after April, 
1965. The airline is buying another 
720 not covered by a loan guarantee. 


> Trans World Airlines last month flew 
its last international passenger flight 
with piston equipment. Flight was be- 
tween New York and Rome with a 1649 
Lockheed Constellation. All of TWA’s 
international passenger flights are 
handled by nine jet transports which 
replace 24 piston aircraft. 
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Adoption of the newest advance in aircraft navigation — Distance Measuring 
Equipment — is already paying dividends in « pit efficiency, operational 
economy and traffic utility. As the major manufacturer of Distance Measuring 
Equipment, Collins has been the exclusive choice by 11 of the nation’s key air- 
lines. The Collins 860E-1 DME provides accurate, instantaneous and continuous 
position information throughout flight. It permits the pilot to rapidly deter- 
mine ground speed and ETA’s aid to efficiently cute holding patterns, orbital 
by-passes, trafhc maneuvers and weather detours with ease and confidence. 


COLLINS RADIO COMPANY ¢ CEDAR RAPIDS ¢ iS © BURBANK * NEW YORK 





SPACE TECHNOLOGY 


PILOT-CONTROLLED LUNAR takeoff simulator at Langley Research Center uses a three-axis chair and a two-axis space station target 
projector. The pilot is able to visually compute his intercept vector in a lunar rendezvous maneuver. 


Pilot’s Role in Space Maneuvers Examined 


By Edward H. Kolcum 


Langley Field, —National Aero- 
nautics and Space Administration re- 
search scientists are drawing heavily on 
airplane guidance and control experi- 
ence to establish a basic framework for 
simulating rendezvous and docking op- 
erations and lunar landing and takeoff 
techniques. 

The basic philosophy of a broad new 
space simulator program here is to give 
the pilot the same degree of responsi 
bility he has in an aircraft, not to rely 
on him solely as an astronaut-observer 
backup for “black boxes.” 

Arthur W. Vogelev, assistant chief 
of the Guidance and Contro] Branch of 
Langley Research Center’s Aerospace 
Mechanics Division, contends _ that 
many in the rocket business don’t 
realize the ability of the pilot. Reliance 
on pilot response to visual cues, such as 
chasing a flashing light in the terminal 
rendezvous phase, can eliminate heavy 
and complicated electronic and infra 
red homers, and increase chances of suc 
cess several hundred per cent, Vogeley 
feels. Langley’s simulator program is 


54 


designed to give the center a capability 
to develop pilot techniques, and to de- 
termine pilot limitations, in these areas: 
e Rendezvous terminal maneuvers em- 
ploying two procedures. One involves a 
chaser ship controlled by the pilot ap- 
proaching a target. The other calls for 
the pilot to control the chaser to his 
spacec raft. 

e Docking two vehicles while in orbit. 
Once the terminal maneuver is success 
fully completed, Vogeley said, the dock- 
ing maneuver will be easier than moot 
ing a ship in heavy seas. 

e Lunar landings and takeoff, which 
under Langley studies would follow 
helicopter landing techniques with com- 
bined horizontal and vertical velocity in 
crements 

e Re-entry maneuvers with both winged 
boost-glide configurations and semi-bal 
listic Apollo shapes. 

¢ Booster recovery in which a pilot con 
trols a Rogallo wing to bring a spent 
launch vehicle back to earth for re-use. 

e Takeoff procedures for supersonic 
transport carriers, This program is tied 
to a supersonic transport landing simu 
lator at NASA’s Ames Research Center. 


Langley now can simulate rendez- 
vous, re-entry, lunar and supersonic 
transport takeoff and booster recovery 
by putting the pilot in a closed loop 
linked to a general purpose Electronic 
Associates, Inc., analog computer. 
Guidance and Control Branch, headed 
by W. H. Phillips, has devised an in- 
flatable planetarium to add realism to 
the simulated maneuvers 

A picture of the lunar surface is proj 
ected on a screen in lunar landing simu- 
lation, and the picture grows or 
decreases in relation to altitude. In ren 
dezvous studies, Langley uses a stat 
background and the objective spacecraft 
is a flashing light. 

Earlier this year, Edgar C. Linberry 
and Max C. Kurbjun of the Guidance 
Branch developed a star pattern guid- 
ance sight to eliminate complex, heavy 
hardware. The scope is fixed to a dis- 
tant star and to the target vehicle, and 
the relative motions between target and 
chaser can be monitored continuously. 
If the pilot is not on a collision course, 
the target will drift rapidly away from 
the reference star. 

Kurbjun said that after several runs 
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with the visual display, it has become 
apparent that the pilot is able to detect 
angular rates more accurately by eye 
than by instruments. 


New Simulators 


NASA will extend Langley’s simu- 
lator capability with two sizable facili- 
ties, one a docking device to be located 
in the old Flight Research hangar, and 
the other an outdoor lunar landing de- 
vice (see photograph) both to be com- 
pleted by February, 1963. Construction 
will begin early next year and will cost 
an estimated $3.5 million. 

Decking simulator will be a cable- 
suspension arrangement able to traverse 
over 200 ft. of the hangar, with a target 
ship capable of three lineal and three 
rotational motions. A ground cart will 
simulate the chaser and will go through 
one degree of lateral and three degrees 
of transverse motion. 

Lunar landing research facility will be 
400 ft. long, 50 ft. wide and 200 ft. 
high. It is being designed to accom- 
modate full-scale Apollo lunar landing 
configurations, and may possibly serve 
to check the flight article before the 
lunar mission. The overhead support 
system will be servo-driven to assure that 
the support cable remains true vertical. 

The device will simulate 50 fps. 
horizontal and 30 fps. vertical velocity 
increments. A gimbal system will allow 
freedom in pitch, roll and vaw. 

One of the most fruitful results of 
the Langley simulator design program 
has been exhaustive studies in rendez- 
vous potentials and problems which 
have evolved into at least one unique 
theory that could accelerate the Apollo 
lunar landing mission. 


Lunar Rendezvous 


The concept is a lunar rendezvous, as 
opposed to the generally-favored earth 
rendezvous. Procedure would be to 
launch several C-3 vehicles to a direct 
lunar orbit, assemble the lunar landing 
vehicle while in a lunar orbit, and eject 
the lunar lander, which would rejoin the 
lunar orbiter after its mission. 

Earth rendezvous would involve es- 
sentially the same procedures, but the 
lunar lander in this method would be 
launched from an earth orbit. Most 
attractive features of the lunar rendez- 
vous are: 

e Schedules, All development work can 
be done with the Saturn C-1 launch 
vehicle and all missions can be flown 
with the C-3. The C-3 is a cluster of 
two Rocketdyne F-1 engines, each de- 
veloping 1.5 million Ib. thrust. If NASA 
goes the C-4 route, this would increase 
the lunar rendezvous reliability. NASA 
expects to select either the C-3 or C-4, 
which is a fourengine F-1 cluster, for 
rendezvous technique development. 

e Guidance, both for intercept and 
launch. Velocity increment for earth 


HUMAN ABILITY TO CONTROL braking maneuvers 


for lunar landings is simulated 


through a hydraulic analog computer at Langley Research Center. 
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2 . STL has moved to its Space Technology Center, built on a‘110-acre site at 

Space Park, Redondo Beach, California. This new industrial complex is designed 
specifically for research, development, fabrication, integration and test of 
spacecraft, subsystems, components and ground support equipment for manned and 
ae . : . unmanned space missions. A major feature is the high-bay manufacturing building 
-which provides complete facilities for the manufacture of electronic, mechanical 


\ and structural hardware, and for sophisticated environmenta! testing employing 





| oa . a broad spectrum of simulated conditions affecting the launch and performance of 
spacecraft. In the thirty-foot diameter space simulation chamber, 
rigidly controlled simulation of solar heating, space vacuum and vehicle heat 
= Ne radiation to outer space permits acquisition of data to give maximum assurance of 
¢ 8 quality and reliability. Available for ae and future STL programs, the 
2gugmented manufacturing facilities at Space Technology Center will soon be producing 
Standardized Orbiting Geophysical Observatory satellites for NASA, in the 


tradition of technical excellence and performance typified by Pioneer V. 
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rendezvous requires the chaser to catch 
a target traveling at 25,000 fps. This is 
reduced to 5,300 fps. in a lunar rendez- 
vous. Earth rendezvous will require 
precise guidance and probably heavy 
correction rockets, while at the lower 
lunar rendezvous velocity the terminal 
phase can be made visually, and cor- 
rections could be made with relatively 
small solid propellant rockets. 
e Techniques for lunar and earth ren- 
dezvous are identical in terminal and 
docking phases, and the lunar-type can 
be developed in earth satellite flights. 
Direct flight to the moon with a 
Nova vehicle—boosted by eight F-1 en- 
gines—will mean a compromise of the 
lunar landing module to assure reliability 
of the re-entry vehicle, Vogeley said. 
With rendezvous, either earth or lunar, 
re-entry and landing vehicles can_ be 
developed simultaneously and design of 
one would not have to be sacrificed for 
the other, since they could be launched 
by separate vehicles. 


Rendezvous Techniques 


John C. Houbolt, associate chief of 
Langley’s Dynamics Loads Division, has 
summarized these five ascent injection 
techniques for rendezvous 
eIn-plane and compatible orbit, in 
which the ferry vehicle is launched to 
an orbital plane the same as the target. 
Long waits, sometimes a month or 
more, might be required to eliminate 
large amounts of, orbit-correction fuel 
in the direct in-plane technique. Com- 
patible orbit would put the target over- 
head once or twice a dav, and the chaser 
could rendezvous at these times. For 
compatible orbits, the satellite rota- 
tion, precession of the orbital plane and 
earth’s rotation would be computed 
simultaneously. 

e Parking orbit, in which the chaser is 
launched to a low orbit and gains on 
the target angular position because of 
its faster period. When the angular po- 
sitions are the same, the chaser is 


boosted out of the sub-orbit to rendez 
vous with the target. 
© Out-of-plane adjacency, which may b« 
necessarv because the launch site is out 
of the target orbital plane. The chase: 
is launched so that it will be at the 
same altitude and velocity as the target 
at injection, but at a different inclina 
tion. When the planes cross, direction 
of the chaser is changed to coincide 
with that of the target 
e Two-impulse, in which the ferry is 
launched on a ballistic trajectory dc 
signed to meet the target path near ap 
gee. At apogee, a second impulse is 
given the chaser which simultaneoush 
changes its direction and increases vi 
locity so that it intercepts the target 
e General injection, in which the fer 
is launched so that it follows a Kep 
plarian trajectory during coast to inte! 
cept the target. A second impuls 
would be required to make velocity and 
direction coincide with the target 

The rendezvous simulation studies at 
Langley have concentrated on the ter 
minal phase in which corrections 
made to adjust the final orbit. But th« 
Guidance and Control Branch has 
tended its research to the lunar landing 
portion of the mission which will utiliz 
both helicopter and X-15 experience 

Velocity of the lunar rendezvous sig 
nificantly is within the X-15 flight en 
velope, and the Langley concept plans 
major dependence on the pilot for ™ 
liability. Since pilot decisions are 
sumed, pilot visibility must be assured 
As a result, the idea of a vertical land 
ing may prove prohibitive if the lunar 
surface is covered with a dust lave 

Langley is looking at a_helicopte: 
landing technique in which the spac« 
craft descent rocket is used not only t 


attenuate impact shock, but also to blow 


the lunar dust awav. The descent rocket 
may be sized as a backup for lunar 
launch and for an abort to get away 
from the moon quickly, and it could be 
gimballed for its braking application 


MANNED LUNAR LANDING technique would be similar to a helicopter descent. Braking 
rockets will blow lunar dust away from the landing spot and the vehicle will land on skids 
with some forward momentum. 


Engineered 
Environment 


Although vulnerable to heat, the spittle 
bug can blow himself a cooling bubble 
bath and thus “tailor” his environment 
to suit his needs. 

lailoring of environment is a vital re- 
quirement that must be built into today’s 
weapons systems. Answering this need 

specially designed AAF equipment 
for controlled environment. For example, 
4 AF-engineered air conditioners were 
developed for the APCHE system. The 
units are installed in mobile vans used 
for prelaunch checkout of the Atlas mis- 
sile. They provide conditioned air for 
personnel and for sensitive electronic 
equipment in the van. 

Other AAF equipment supporting 
modern weapons systems include heating 
equipment utilizing various fuels or elec- 
tric power, also packaged liquid chillers, 
heat exchangers, specialized blowers. 
You can increase your system reliability 
with AAF know-how and equipment. 
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In Mercury Control Center room at Cape Canaveral, designed under supervision of Bell Telephone Laboratories, NASA 
flight controllers make all vital decisions concerning a Mercury mission. Large map displays equipment status at 
tracking and communications sites, preferred recovery areas, the position of the capsule and its “immediate impact point.” 


Bell System manages building of global 
communications network for Mercury spacecraft 


On September 13, National Aeronautics and Space 
Administration first achieved the orbital flight of an 
unmanned Mercury spacecraft, using a new world- 
wide communications and tracking network. 


Soon, will come manned orbital flight. 
The Bell System has played a large role in the 
development of this scientific project. 


Western Electric headed an industrial team, on 
which Bell Telephone Laboratories also played an 
important part, in building the world-wide network 
of tracking and monitoring stations. 


This 60.000-mile communications route, the bulk 


of which is teletypewriter and telephone circuits, ties 
together 17 tracking and instrumentation sites with 
the Goddard Space Flight Center in Greenbelt, Md., 
and the Cape Canaveral Mercury Control Center. 


As a Mercury capsule orbits over the area covered 
by each site, the far-reaching communications net- 
work immediately begins feeding information re- 
ceived from the capsule with clockwork precision. 
So fast and efficient is this communications system, 
it takes only seconds for data to start flowing from 
any site through Goddard to Canaveral! 

The Bell System is proud to have contributed its 
creativity and resources to this vital project and to 
the further advancement of global communications. 
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SCHEMATIC DIAGRAM OF LACE concept shows air flow 


from hypersonic inlet, through various stag 





thrust chamber. 


LACE Concept Feasibility Proof Sought 


By David A. Anderton 


New  York—Systems 
aimed at proving feasibility of the con- 
cept has begun on Marquardt Corp.’s 
liquid-air cycle engine (LACE). 

One of a number of possible and pro- 
posed powerplants for USAF’s Aero- 
space Plane concept (AW June 19, p. 
54), LACE is basically a rocket engine 
operating on liquid hydrogen as fuel 
and liquid air as oxidizer. The liquid 
hydrogen is carried along as part of the 
gross load of the vehicle, but the liquid 
air is manufactured from atmospheric 
air scooped out during flight and con 
densed by a refrigeration process using 
liquid hydrogen as the coolant. 

A further development of the concept 
which is called NULACE (nuclear 
liquid-air cycle engine) combines the 
LACE concept with a nuclear rocket 
engine such as Rover to obtain calcu- 
lated specific impulses twice that of the 
nuclear rocket alone. 

Both these Marquardt concepts are 
aimed at achieving economies in the 
costs of putting payloads in orbit or 
beyond. Company calculations show 
costs on the order of $20 to $50 per 
pound in orbit, which compares with 
about $1,500 per pound in orbit today 
using Discoverer vehicles. Marquardt 
says these economies can be traced to 
the engine performance which can show 
specific impulses which are multiples of 
those obtainable with liquid-propellants 
or nuclear rockets. 


engineering 


Engineering Team 

Two firms with specialized and com- 
plementary experience are now working 
with Marquardt in LACE systems en- 
gineering: Garrett Corp., responsible for 
heat exchanger work, and Rocketdyne 
Division of North American Aviation, 
responsible jointly with Marquardt for 
development of the  regeneratively 
cooled thrust chamber but solely respon- 
sible for the liquid hydrogen pumping 
system. 


Marquardt engincers also are working 
informally with several airft 
teams interested in using the cvcle in 
their proposals for Aerospace Plan¢ 
The company’s position is still strong, 
because the LACE concept is original 
with Marquardt as one outgrowth of its 
continuing work on advanced airbreath 
ing powerplants. But the company ex- 
pects competition in the near future 
from Pratt & Whitney Division of 
United Aircraft Corp. on the basis of 
that group’s experience with liquid-hy 
drogen propulsion. General Electric Co 
is also expected to provide some serious 
competition at a later date 

Feasibility of both LACE and 
NULACE concepts no longer is a ques 
tion in the minds of Marquardt engi 
neers. The company has stated that 
progress in both programs is “ most 
encouraging, and component perform 
ances already achieved suggest that no 
major technological breakthroughs arc 
required.” 

But outside the company there arc 
both doubts and support. Strongest 
support for the LACE concept comes 
from Air Force Systems Command's 
Acronautical Systems Division, where 
the Aerospace Plane project comes un 
der the direction of Col. A. L. Wallace, 
Deputy for Technology (AW Sept. 25, 

189). There is skepticism at higher 
levels in USAF and Department of 
Defense, particularly in the latter organ 
ization which is suggesting that systems 
enginecring be deferred until feasibility 
is definitely proved. 

Marquardt sources feel LACE: is sup 
ported with enough USAF funding so 
that feasibility can be definitely estab 
lished in tangible form. First tests of 
burning of hydrogen in liquid air have 
been made in an 18-in. thrust chamber 
Heat-exchanger hardware is in existence. 
Rocketdyne’s Mk. 4 liquid hydrogen 
pump, proven earlier in work on the 
Project Pluto nuclear ramjet program, 
is being adapted to the LACE cycle. 

Currently, tests of portions of the 


ime project 
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Details 
basically a rocket power- 
g liquid hydrogen in liquid 
from other rocket pro- 
sals because it carries only 
the ground as part of the 
tial weight. It manufac- 
lizer during a transitional 
vehicle total flight path. 
drogen serves a dual pur- 
fuel for the rocket engine, 
lant for the heat exchangers 
vart of the liquid-air manu- 
vele. According to a sche- 
m shown in model form by 
at the recent American 
Society Space Flight Report to 
AW Oct. 16, p. 26), the 
lrogen circulates from the 
nk through a refrigeration 
then goes to the thrust 


ped in by the engine inlet 
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eventually apply to propulsion systems, are also being examined. Just as thorow 
all missile and space discipline: indepth. “The extensive facilities of the resec: 
laboratories — together with: thec por of working’with men who are ackno 
their fields —make a n with Lockheed truly rewarding and satisfying. 


Lockheed Missiles & Space Company in Sunnyvale and Palo Alto, on the beautif 
Peninsula, is an exciting and challenging place to work. For further informatio: 


Development Staff, Department M-24A, 962 West E! Camino Real, Sunnyvale, ( 
or existing Department of Defense industrial security clearance required. An Eq 
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storage tank for later use as oxidizer in 
| the rocket engine thrust chamber. 

All this operating cycle presupposes 
OS FONE Ta that the complete system is flying at 
experimental, high impulse pro- hypersonic speeds in some kind of a 
pellants was designed and flight path which is low enough to fur- 
nish the requisite amounts of air, vet 
high enough to avoid aerodynamic heat- 
ing. One indication of the parameters 
of such a path is given by company 
circular adaptor plate elim- studies made for Marquardt’s Field Re- 
inating the need for additional search Laboratory at Saugus, Calif. 
alignment devices or flex: Those studies were aimed at finding 

ways to test at Mach 14 and 240,000 ft. 


ures. Rated capacity is 750 

pounds with overload pro- Powerplant Applications 

tection to 75,000 pounds. | Most obvious application of the 
LACE system is to Aerospace Plane, a 


hydrogen-airbreather type of aircraft 


, 
which is intended to carry cargos by 
standard methods from conventional 
runways directly into orbit. In such a 
design, LACE would only be one part 


of the over-all propulsion system which 


might use a hvydrogen-burning turbo- 
ramjet for takeoff, climbout and accel 
YS ; FE ¥ eration to hypersonic speed. At this 
point, the engine configuration could 
be changed to that of a true supersonic 


ramjet—a concept that Marquardt has 

also explored thoroughly and continu- 
USING THE FrurDyne FLEX-CELL maar internal burning at super- 

sonic gas through-put velocities. 
FluiDyne force measurement systems incorpo- | Finally, this combination could keep 
rating the Flex-Cell are rugged and accurately the air vehicle in flight until sufficient 
oxidizer had been accumulated to com 
ig es b plete the rest of the mission using the 
measure, Systems applications include rocket power of the LACE system. 
motor test stands, wind tunnel balances, jet Greatest advantage of the LACE 
cycle is its delivered specific impulse 
: ges over the entire flight path. Marquardt 
weight determination systems. says that the ordinary range of the com- 


parison between LACE and _ out-of- 


FruiDyne Systems with the FLEX-CELL Give You These Advantages: atmosphere rockets is four to one in 
@ High Accuracy favor of the air-breather. 


Negligible Interactions Between Components This argument and other analyses 


he ET made by the company have shown that 
. q erates large-scale utilization of space will de- 


Low Reaction to Moment Inputs mand single-stage, recoverable aerospace 
Simplified Mounting and Alignment vehicles or orbital aircraft. With the 
Corrosion Resistance higher specific impulses available, the 
practical result is that a vehicle arrives 
in orbit with a correspondingly larger 
FluiDyne can help you develop force, pressure, fraction of its gross weight. This means 
more payload in orbit for a given gross 
‘ : a weight on the earth’s surface. 

to fit your specific needs. For more information The need for increasing the ratio of 
about the complete FluiDyne services in these payload to gross weight is pointed up 


areas, contact us today. For detailed informa- by simple figures for a rocket vehicle 
burning liquid oxygen and liquid hydro- 


tion about the Flex-Cell, request Bulletin 61-2, gen near the stoichiometric ratio. At 
takeoff, the weight of liquid oxygen is 
more than 80% of the total propellant 
weight, which in turn is the major por- 
5740 Wayzata Bivd., Minneapolis 16, Minn. tion—on the order of 95 %—of the gross 

ENGINEERING CORP/ ty, 45.793 @ Phone Liberty 5-3791 weight of the total rocket vehicle. 
Obviously if the oxidizer could be 
manufactured at some point in flight, 
and could be done so with relative ease, 


. . ; the weight saving could be huge. 
If you are e@ graduate engineer with hypersonic, heat transfer, or controls and instru- phe = - 1 a be | - lin 
mentation experience, you are invited to investigate employment opportunities at 5 arquardt says the carhest, most 
FluiDyne. Write or phone and tell us the nature of your experience and ambitions. primitive vehicles are expected to show 


This test stand for miniature 


built by FluiDyne around the 
Flex-Cell. Motors are directly 


attached to the Flex-Cell via the 


isolate the components of force you desire to 


engine test stands, and static and dynamic 


Insensitivity to Ambient Pressure Changes 


temperature and optical measurement systems 
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a doubling of the weight fraction in 
orbit, compared with rocket-boosted 
vehicles of the same time period, with a 
further doubling available in second- 
generation designs. 

In the advanced designs, the company 
says that specific impulses of the air- 
breathers would be even greater than 
that of nuclear rockets. 

One step beyond Acrospace Plane is 
the orbital airplane, which can take 
station in orbit and then continue on 
a space mission. NULACE, Mar- 
quardt’s approach to the nuclear rocket 
engine, is one step beyond the com- 
pany’s LACE concept, and is being 
studied as the powerplant for orbital 
uirplanes. 

Here again tremendous performance 
gains are claimed. Marquardt says: 

. . the performance of the combined 
engines is much greater than that of 
either engine alone. Uniquely, the 
performances of LACE and_ nuclear 
rocket are additive in this hybridization, 
almost without parallel in propulsion 
concepts. Specific impulses more than 
twice those of Rover are obtainable.” 

But there are side benefits for such 
a system beyond the performance gains: 
e Solving the problem of nuclear 
radiation in the lower atmosphere. 
Marquardt studies show that NULACE, 
with higher specifics than Rover even 
without the reactor going, could boost 
a vehicle off the ground to a safe alti- 
tude for starting the nuclear cycle op- 
eration. 

e Air-breathing portion can be scpa 
rated by variable geometry so that the 
engine may be operated as a conven- 
tional nuclear rocket in space. ‘This 
gives operational flexibility from the 
surface of the earth right up into and 
through space without the hazards of 
nuclear reactor operations near the 
ground. 

e NULACE reactor size is several 
times smaller for an orbital airplane 
than for the Rover reactor required to 
deliver equal payloads into space. 


Economic Analysis 


Cost analysis made by the company 
indicate that both LACE and NU- 
LACE should achieve operating econo- 
mies on the order of four to five times 
better than the best to be expected 
of conventional rocket systems. Mar- 
quardt figures show little hope of 
decreasing costs below about $100 to 
$200 per pound in orbit with chemical 
rocket systems. 

One example cited is a moon base 
weighing 1,000 tons, which requires 
2,000 tons of additional materiel to 
support its complement of 100 men 
over a ten-year period. Marquardt says 
that to transport this amount of pay- 
load only to an earth orbit would cost 
$72 billion at today’s prices. Even if 
the most advanced boosters are con- 


sidered, then the cost can be dropped 
to about one-tenth that figure, per- 
haps to $7 billion. This is a reasonable 
amount, but not if more than one 
space project is being conducted simul- 
taneously. But specific cost calcula- 
tions for moving this load into orbit by 
means of an acrospace plane concept 
show a figure of $1.7 billion 


Continuing Program 
LACE and NULACE re two 


phases of a continuing program of 
study and development on airbreathing 
engines which has been funded at 
Marquardt by USAF since 1948. Last 
vear the Air Force Mar 
quardt’s effort in airbreathing power- 
plant work toward aerospace applica- 
tions, and it was this redirection that 
provided much of the impetus behind 
the two new concepts. 

There have been tangible benefits 
so far from the general program of 
airbreathing powerplant development, 
the company reports. The RJ43-11] 
ramjet powerplants for the Boeing 
IM-99B Bomarc were a direct out- 
growth. So was the Hyperjet, a dual- 
cycle engine combining ramjet and 
rocket in a single combustion chamber, 
and originally logically considered as 
the next step in powerplants for the 
Bomarc. 


redirected 


Scout Probe Relayed 
Data From Ionosphere 


Washington—P-2] probe launched by 
the Nat \eronautics and Space 
Administ n from Wallops Island, 
Va., int nth Scout vehicle devel- 
cpment f resulted in approximately 
emetry data on character- 
istics of t pper ionosphere. 

Ch nt, flown Oct. 19, 
the tl ir ionospheric sampling 

by NASA. Next flight 
irly next vear as a Scout 
I] measure ionospheric 
it night. The 94-Ib. P-21 
ybtain a daytime profile 

ICTC 
, solid propellant Scout 
vad to a maximum alti 
mi., and a range of 
laximum velocity, reached 
burnout, was 25,200 fps 
was the second success 
ful | the Scout development 
scheduled to end 
with xt launch. Previous probe 
was la 1 Oct. 4+. 1960. Scout also 
has pl two satellites in orbit, the 
Explorer IX 12-ft. air density sphere 


launched | |, and the micrometeor 
oid in t-j xplorer 


30 min 
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At this moment, the hands of a clock in the course of normal 
operation describe a time somewhere between 4:00 and 5:00 
on a standard clock face. Within one hour or less, the hands will 
have exactly exchanged positions; what time is it now? 


College Park, Maryland. 


is 3%, 23. 
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—Contributed 


It’s time we talked of the Maryland Division of Litton Systems, 
Inc. You know of their antenna and microwave systems. But 
did you know they are also very large on instrument landing sys- 
tems, electronic countermeasures, telemetry systems, electronic 
position indicators, fire control systems, and radar and surveil- 
lance systems? Well they are. Inquire at: 4900 Calvert Road, 


ANSWER TO LAST WEEK’S PROBLEM: The largest possible number 


LITTON INDUSTRIES, INC. 
Beverly Hills, California 











FULL SPEED AHEAD WITH THE BENDIX G-20 COMPUTER SYSTEM 


The old nautical term has a new computing significance, thanks 
to the over-all system speed of the BENDIX G-20. Here is a 
modern, solid-state computing system whose high speed is not 
limited by input/output operations. 

Blending high computational speeds with high input-output and 
transfer rates, the G-20 eliminates data handling bottlenecks... 
allows through-put (the full input-compute-output cycle) to occur 
at the maximum speeds of all system components. Magnetic 
tape transfer occurs, for instance, at 120,000 8-bit characters 
per second—search is performed at twice that speed. Double 
transition recording, high packing density, and the elimination 
of tape skew errors with a unique deskewing buffer provide 
unmatched tape system speed and reliability. 


Helping the magnetic tape units assure input/output to match 
main frame speed is the BENDIX Data Communicator, allowing 
simultaneous transfer of data over as many as four channels at 
120,000 characters per second each. This simultaneous capa- 
bility— plus the rapid tape transfer rate—cuts conventional 
sorting and file maintenance times in half... provides an effec- 
tive transfer rate of 480,000 characters per second. 

That's why, with the Bendix G-20, your scientific, engineering, 
or business data processing can move ‘“‘full speed ahead.” 
Investigate the capabilities of the proven G-20 computer. Write 
for Bulletin BSP-05611, 


Bendix Computer Division  Gendix7 


DEPT. A-30 LOS ANGELES 45, CALIFORNIA 





AERONAUTICAL ENGINEERING 
Short Brothers Planning Civil Freighter 


By Herbert J. Coleman 








Belfast—Short Brothers & Harland, 
builders of the massive Belfast turbo- 
prop cargo/passenger freighter for the 
Royal Air Force, will push the airplane 
in the world military and civil market 
as the logical long distance carrier, with 
out undue emphasis on a pure-jet Bel 
fast development. 

Company philosophy is that the tur 
boprop powerplants will be a dominant 
factor in the freighter’s future, with 
speed considered secondary to the pay 
load of up to 100,000 Ib 

Still, Short Brothers is closely watch 
ing developments in planning and con- 
struction of the Lockheed C-141 turbo 
fan freighter for U. S. strategic airlift 
(AW Oct. 9, p. 50) but the feeling 
is apparent that the large turboprop is 
a far more potent competitor in the 
operating cost parameters of the civil 
field. 

a oo Huck C a cea = DESIGN envisioned by Short Brothers & Harland in 1955 would have allowed conversion 
, 5 a. of a twin-turboprop freighter into a tactical VTOL airplane by substituting lift engines 


further than that; he sees the Belfast. 
as tek emia enieetcte te tee ™ two pods hung on pylons, for two external fuel tanks, 


C-133 and stresses the fact that the 
British design can be offered in an 
STOL version, using packaged Rolls- 
Royce RB.108 pure lift engines. An- 
other major point is the vast cargo hold, 
measuring 12 ft. x 12 ft. in cross-section 
with either aft or nose loading. 


Civil Market 


To crack the civil market, Short 
Brothers is expending considerable timc 
and talent on working out the details 
of an integrated cargo system, from a 
unique double-floor design, to layout 
of an entire terminal facility. 

However, this increasing interest in 
the civil ficld is, of necessity, secondary 
to getting out the first 10 airplanes for 
the Royal Air Force, all of which will : 
be aft-loaded. Because of its military PAYLOAD RANGE CHART 
application, timetables have been classi- 
fied by the Air Ministrv, but a source 
outside the company said the first Bel- 
fast could be rolled out early in 1963, 
on the basis of work now under wavy. 

Right now, three nose sections are 
under construction, two of them well 
advanced. Center sections of two air- 
planes are in the jigs and panels are be- 
ing cut. One delay occurred when 
heavv landing gear truck deliveries fell 
behind, after breakdown of a subcon- 
tractor’s forging machine, but this has 
been rectified. 

Production line for the 10 airplanes 
has been fairly well established, although 


























SWING-NOSE Belfast would seat 141 passengers in three-abreast configuration, mostly 
rearward-facing. Entry doors are at rear of upper deck. Belfast is designed to carry 62,000 
lb. of payload for 5,000 mi. (below). 


Thousands of pounds 


Payload 


1000 2000 3000 4000 5000 


Stage length—statute miles 





RESPONSIBILITY: 
RCA Project and Systems 
Management Teams 


CAPABILITY: 
full support and integrated packages 


APPLICATION: 


free world major defense and space 
programs 


The armed forces, government agencies and prime con- 
tractors responsible for high priority defense and space 
programs rely confidently upon RCA Government 
Services technical support and management teams. 
These project and systems management groups possess 
unique experience in providing full technical support 
and integrated management packages including: 


rill 
ew +> 
me | 


* 


wai 
pe =o we 


ah Hy 
* ‘ti ti 
iw ihe! 


A 7 ne “tata ¥ tl 
‘i Wp | fits x) 
‘in. hy if ‘ ABA aah 

i A tr : we iid 

if 


ae 


iy 


@ Installation @ Operations @ Coordination 

@ Equipment Tests @ Maintenance @ Control 

@ Documentation @ Planning @ Implementation 
@ Logistics e@ Integration @ Training 


Chosen from RCA Government Services’ staff of several 
thousand scientist-engineers, technicians and specialists, 
these project and systems management teams have 
demonstrated effective and efficient capability on the 
Atlantic Missile Range, White Alice, Titan T-S site, 
ComLogNet, BMEWS, and many other programs. 


For versatile response to project and systems manage- 
ment needs on any continent, around the globe, into 
space... contact a dynamic leader: Government Services, 
RCA Service Company, A Division of Radio Corpora- 
tion of America, Camden 8, N.J. 


The Most Trusted Name in Electronics 


® RADIO CORPORATION OF AMERICA 








at present the last of the photographic 
reconnaissance Canberras built by 
Short Brothers is mixed among Belfast 
hardware. Wings are a modification of 
those of the Bristol Britannia—the Bel- 
fast originated as a larger version of 
that airplane—and will be built by Bris- 
tol Aircraft for shipment to Northern 
Ireland. 

The airplane now being built is the 
SC.5/10, powered by four Rolls-Royce 
Tyne 12 turboprop engines, 5,730 
ehp., with an 11,000 cu. ft. cargo hold 
volume. Payload capacity is 81,000 
Ib. over 950 stat. mi. at 340 mph.; for 
extremely long ranges, it can carry 20,- 
000 Ib. payload over 5,200 stat. mi. at 
340 mph. 

Variants of this version are: 

© SC.5/20 tactical freighter powered 
by Tyne R.Ty. 22 (Stage 4) engines and 
18 ft. propellers for improved takeoff 
performance. Airplane is identical with 
the 5/10 version although the ramp has 
been beefed up, along with the aft 
fuselage structure, for dropping supplies 
in excess of 35,000 Ib. unit weight. The 
5/20 is designed for a paratroop carrier 
role, using 60 canvas seats fitted to the 
side of the hold, and another 60 in the 
center. Jump doors would be 6 ft. 4 in. 
high and 3 ft. wide. Used as a troop 
transport, the Belfast 20 would carn 
147 soldiers with seats at a 35 in. pitch. 
As an ambulance, it can be converted 
for 56 stretcher cases, 48 walking cas- 
ualties and eight medical attendants. 
e SC.5/20 tanker, in which four pack- 
aged units carrying up to 10,000 gal. 
would be supported on cradles in the 
center fuselage. Hose for in-flight re- 
fueling would be mounted in a special 
rear door. 
e SC.5/31, the swing-nose version for 
civil uses (AW May 15, p. 47), a dou- 
ble-decker designed for London-New 
York-Canada air freight routes with a 
100,000 Ib. payload. In a combined 
cargo-passenger layout, it could haul 141 
passengers on the top deck, and 60,000 
lb. of palletized freight on the lower 
deck. 

Final version, which Short Brothers 
will not discuss except in very general 
terms, is the Belfast with STOL capa- 
bility and which has been submitted 
in the RAF tactical transport evaluation 
intended to replace the Blackburn Bev- 
erley now used (AW June 26, p. 32). 

The STOL Belfast would utilize 
three RB.108s mounted in a hump on 
the upper center fuselage, but this de- 
sign appears to have become secondary 
to two others, the Bristol 208 and Arm- 
strong Whitworth 681 designs, both 
of which have Mk. 2 versions capable of 
100% vertical takeoff (AW Sept. 18, 
p. +3). 

Regardless of the final decision—and 
Conway is convinced that at present, 
the need for pure VTOL is conjectural 
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SOLID RIVET STRENGTH 
WITH BLIND RIVETS 


CHERRYLOCK RIVETS for Your 
Difficult Solid Rivet Applications 


BULBED 
CHERRYLOCK 


Mechanically Locked Stem e Flush Fracture 
(No Stem Trimming) @ Positive Clamp-Up @ 
Full Grip Range @e Complete Hole Fill ¢ Mini- 
mum Blind Side Clearance @ Positive Visual 
Inspection (Grip Length Marked on Head) 


The Bulbed Cherrylock* offers a blind rivet that installs and 
performs like a solid rivet. Bulbed Cherrylock Rivets will 
qualify where you are now using solid rivets, offering higher 
joint strength with greatly increased joint reliability under 
critical loading conditions—fatigue, shake and sonic vibration. 

Now Cherrylock rivets give you a blind rivet that can be 
used in expensive forgings as well as for joining and attaching 


sheets and components. 
For technical data on Cherrylock Rivets, write Cherry 


Rivet Division, Townsend Company, Box 2157N, Santa Ana, 


California. fextron| 
A fextron COMPANY * Patent Pending 


CHERRY RIVET DIVISION 
2 a A 


‘Townsend Company 


in Canada: Parmenter & Bulloch Manufacturing Company, Limited Gananoque, Ontario 
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Magnavox continues te maintain a position 
of leadership in the airborne communica- 
tions field. 

Magnavox engineering, in conjunction with 
the Air Force, has developed an advanced 
airborne communication system that is de- 
signed to meet the requirements of the 
future. Utilizing wide band techniques, such 
functions as television relay for bomb 
damage assessment, data link for control 
and identification, and many other forms 
of air-to-air and air-to-ground communica- 
tions can all be realized over the same 
equipment as used for voice. 


COMMUNICATIONS 














Magnavox 


AN/ARC-SO SYSTEM 


MISSILES 
DATA HANDLING 
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—Short Brothers is pinning its hopes on 
cost of development of the STOL Bel- 
fast as against that of a completely new 
design, such as the two it is competing 
against. 

The ever-present factor—and one by 
no means minuscule—is the political 
ramifications surrounding the entire 
project. Unofficially, the word is the 
award will go to the company most in 
need of militarv work, particularly in 
view of the fact that the Bristol and 
Armstrong Whitworth designs are al 
most identical. In these two cases, the 
companies involved are British Aircraft 
Corp. (Bristol) and Hawker Siddeley 
Group (Armstrong Whitworth). 

Short Brothers, which currently has an 
employment roll of 10,000, has a morc 
complex problem. The company is 90% 
owned by the British government, and 
in the past, the politicians have leaned 
toward awarding contracts to privately- 
owned firms to escape criticism of super 
nationalism, despite the validity of a 
Short design. 

A case in point is a Short Brothers 
design for a tactical transport capabl 
of vertical takeoff, submitted to the 
Ministry of Supply in 1955 and turned 
down on the grounds it was too ad 
vanced. 

The design envisioned a twin-boom, 
twin-turboprop transport, which, in ret 
rospect, generally resembled the Arm 
strong Whitworth Argosy, and which 
gained its vertical lift from RB.108s 
podded on either wing. Designated PD 
16 (for Product Design No. 16), it has 
been kept under wraps until now. 

The firm told the Ministry that, 
based on experience gained in design 
and construction of its SC.1 VTOL re- 
search vehicle, the turboprop carriet 
could be transformed to a VTOL role at 
short notice; the jet lift pods would 
replace external fuel tanks 

The design envisioned, thusly, a num- 
ber of short-range tactical transports 
available for military use, and with 
VTOL capabilities, without creation of 
a group of specialized, single-purpose 
aircraft. The pods, each holding 18 
RB.108s arranged in three banks of six, 
would, in effect, be self-contained. 


Control Nozzles 


Forward and aft from the engine 
bavs, outrigger structures would carry 
compressed air ducting to the control 
nozzles, to provide a total of four con- 
trol-thrust points in a rectangle about 
the airplane’s center of gravity. 

As part of the self-containment aim, 
the pylon supporting the central pod 
structure would utilize the same wing 
fittings as the standard fuel tank pylon, 
with addition of a side-stay. Bulkheads 
and longitudinal webs surrounding the 
engines would be firewalls, to restrict 
fires to any two engines. 

At the bulkhead positions, transverse 


members, together with four booms, 
would form open trusses in the lateral 
bending plane to allow top and bottom 
surfaces of the pod to be used as engine 
doors, tank and general access doors. 

In this particular design, each group 
of six engines had a common fuel and 
oil svstem, throttle control, ignition 
system, starting air supply and control 
air system. Any two groups of the lift 
engines could have been started to 
gether by air bled from the main pro 
pulsion engines, in this case two Bristol 
Siddeley Proteus 755s, calling for about 
11% of takeoff power mass flow. 

For control purposes and for driving 
fuel pumps, compressor air would have 
been tapped from every lift engine into 
the main bleed belt, and control air 
ducted to the nozzles on the outrigger 
ahead and astern of each pod 

Control nozzles were designed to 
swivel in the transverse plane, either 
svmmetrically or asymmetrically, ac 
cording to whether roll or yaw was 
required. Pitch control was achieved 
by throttles in the ducts up 
stream of each nozzle, which varied the 
distribution of air between forward and 
aft nozzles. Height control, 
was obtained by total thrust variation, 
using lift engine throttles 

An — auto-stabilization 
mounted in the fuselage and operated 
on the nozzle controls alone for both 
roll and pitch. It did not have am 
effect on aerodynamic control surfaces. 
Control stick was not directly con 
nected to the nozzles, but simply moni- 
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control 


of course, 


unit Was 


tored th ito-stabilizer. Yaw control 
was pI | by direct connection of 
the nozzles to the rudder pedals. 

To n fy the PD.16 into a VTOL 
transport, from a basic weight of 40,955 
lb. without the tank pylons, Short 
Broth ild have added another 
17,095 f which 330 Ib. would have 
f-up, 8,640 lb. for 36 lift 
engin ther 5,252 Ib. for structure, 
| nozzles, and the remain 

ls, hydraulics, fuel sys 

1 new gross weight of 


—< 


been w 


bleed 


Operational Weight 


itional weight, considering 
ng ramps, would become 
adding 16,210 Ib. for 
fuel, maximum takeoff 
have been 75,000 Ib 
POL, specific range would 
ced about 3% from the 
ift. Time from liftoff to 
yn at 100 ft. would have 


lesign, corresponding 
one was at one time 
Armstrong Whitworth, 
favor of 
Bristol 
engines with deflecting 
ving tip pure-lift engines 


is canceled in 
tress on use of 


thers by no means has 
terest in podded groups of 
Che ompany has been 
number of aviation 
ountries (at least 


ind has been cooperat 


one 


MOCKUP of swing-nose version of the Short Belfast shows seats mounted in units, with 
flooring and seats attached and mounted in runners which traverse the fuselage sides, sup- 
ported by heavy posts. Lighter posts help secure the seats (staggered at center section). 
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>>» Some day — not far away in time — earthbound 

intelligence will. set'up base on the moon. 

>> First, perhaps, the robot explorer, such as the 
Moonmobile,’’ designed and developed by 

Space-General Corporation, answering many of man’s 

questions about his celestial neighbor. Ultimately — 

groundbreaking — and the return to earth of the 

first substance from a foreign planet 

>> Soft lunar landings have been studied in depth 

by Space-General Corporation, America’s uniquely 

Capable source for space systems. Space-General's 

management and staff have been part of this 

nation’s ICBM, IRBM and spacé programs since 

the earliest days. Familiar accomplishments include 

the reliable Ablestar space engine. Others are in 

the making — advanced launching vehicles 

commercial and navigational! satellites, space-based 


weapon systems and nuclear-powered space vehicles 


SPACE-GENE= AL 
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ing with designers of V/STOL proj- 
ects, Fiat for one, primarily in the con- 
trol regimes. 

The company also is continuing its 
research in SC.1 flights, particularly in 
instrumentation and blind landing tech- 
niques (AW Oct. 23, p. 79). 

In a less spectacular area, Short Broth- 
ers is pressing its business flying activi 
ties (company is a Beechcraft distribu- 
tor and a team currently is surveying 
African interest), primarily in comple- 
tion of the first SC.7 Skyvan light 
transport. 


Skyvan Development 


A Skyvan team of 25 men, headed 
by Frank Robertson, has the airplane on 
schedule for its first flight earlv next 
vear; the complete fuselage is taking 
shape and work is under wav on first 
wing sections for Skyvan I. Skvvan II 
is the turbine-powered version (AW 
Oct. 9, p. 103). 

In addition, Continental is preparing 
to ship the first two 390-hp. GTSIO- 
520 piston engines, which drive 8-ft. 
Hartzell propellers. Skyvan IT, on which 
work will start next vear, is a military 
version using two 550-ehp. Turbomeca 
Astazou turboprops turning 8-ft. Ratier- 
ligeac propellers. 

Company faith in the future of the 
Skvvan is reflected by Conway, who 
said he would build 10 airplanes imme 
diately, if the funds were available. In 
terest has been shown by operators in 
Australia, Africa and Alaska (Wien 
Alaska executives have twice visited the 
plant to check on progress) 

No beauty, the Skvvan is a rugged, 
slab-sided airplane designed fail-safe for 
tough operating conditions. Non-buck 
ling stressed skin structure makes ex- 
tensive use of Redux, with panels 
bonded in large units; wing skin, for 
example, is a single unit from root to 
tip. 

Pavload of 3,000 Ib. is carried in a 
hold measuring 16 ft. x 6.5 ft. x 6.5 ft. 
Instead of cargo, 15 passengers can be 
seated, if desired. Dual controls will 
be offered only as an optional item. 
Current design also includes two small 
side doors which will be used primarily 
for access to lashing points in case of 
tight loads. 





SC.5/31 Specifications 


os. OE EEE ee 159 ft. 
Length errr 
Height . ste eee ~» 4 
Cargo volume... . 11,000 cu. ft. 
Fuselage diameter .........17 ft. 7 in. 
Wing area ..... . 2,466 sq. ft. 
Gross weight ............294,000 Ib. 
Capacity payload 100,000 Ib. 
Fuel capacity .............96,000 gal. 
Range, 80,000-Ib. payload . 4,150 stat. mi. 

















Taber Transducer checks LOX injector 
pressure on Atlas engine at Rocketdyne 


Hot firing of all engines to make sure they’re up to Air Force specifica- 
tions is standard procedure at Rocketdyne, a division of North American 
Aviation, Inc. As this Atlas Booster engine is readied for testing, attention 
focuses on the Taber Bonded Strain Gage Pressure Transducer used to 
measure gas generator LOX injector pressur¢ 

Taber Transducers are ideally suited for ecking pressures such as 
this, as well as for numerous other laboratory, industrial, ground support 
and airborne applications. A wide variety of models is available in 
pressure ranges from 0-50 to 0-10,000 psi. Among the many features 
which contribute to rugged, dependable performance are: high frequency 
response, minimum hysteresis, infinite resolution and low sensitivity to 
temperature effects, vibration and shock. 

For more detailed and illustrated information, attach this coupon to 
your letterhead and mail. 


TO: TABER INSTRUMENT CORPORATION 
AEROSPACE ELECTRONICS DIVISION SECTION 49 
107 Goundry Street, North Tonawanda, N. Y. 


Send detailed information } 
Strain gage pressure transducer 


name 





company 


address 
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A New Achievement in Precision 


Controls for Space Application 


Marquardt Documents 1,000,00Oth Pulse of 
Radiation Cooled Bipropellant Rockets 


A three year research and development program directed at 
advanced space propulsion and control systems reached a 
significant milepost on September 8 when The Marquardt 
Corporation documented the 1,000,000th re-start of radiation 
cooled bipropellant pulse rockets. These rockets, operating at 
pulse frequencies up to 100 cycles per second, demonstrated 
that combined response and delay times of .006 second and 
effective pulse widths of .003 second are now attainable. 
Development to reduce these times is currently in progress. 
Typical of Marquardt’s pulse rocket development in the 
range of 0.2 to 100 Ibs. thrust is a 25 lb. thrust rocket for a 
current satellite propulsion requirement. This engine dem- 
onstrated an intermittent operational life of over 50 minutes 
at rated thrust, and has achieved a remarkable 46 minute 
continuous run. At the end of the test, there was no evidence 
of system deterioration. This type of rocket engine has 
repeatedly demonstrated a space Isp of 310 seconds using 
hydrazine and nitrogen tetroxide as propellants. 

Coupled with Marquardt’s secondary injection, gimballing 
techniques, and throttleable rockets, these pulse rockets make 
possible a range of control systems that can meet the most 
advanced space control requirements. In a complex lunar 
landing-return mission, a Marquardt system can provide 
main course velocity control, orbital ejection-injection, 
descent-ascent control, and lunar circumnavigation. 
Marquardt’s sixteen years of research and development in 
controls have led the company into many pioneering areas 
in the aerospace field. In variable thrust engines, Marquardt 
rockets, using storable liquid propellants, proved an average 
C* efficiency of 95% over a wide throttling range. Successful 
investigations and developments have been achieved in in- 
jectants for thrust vector control, including tap-off of hot 
gases from the primary combustion chamber, cold gases 
such as nitrogen or air, non-reacting liquids such as freon 
and reacting liquids such as hydrazine. 

The Marquardt Corporation today provides the aerospace 
industry with one of the most extensively documented rec- 
ords in the area of space propulsion controls systems and 
components. Be it part or package, Marquardt can prove 
a record of performance which insures reliable products de- 
livered on time and at minimum cost. For additional infor- 
mation contact R. L. Oblinger, Chief Application Engineer, 
Power Systems Division. 

Engineers experienced in these or related fields will find it 
rewarding to discuss career futures with Marquardt — an 
equal opportunity employer. 
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CORPORATE OFFICES: VAN NUYS, CALIFORNIA 
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THRUST LEVEL: FROM ONE TO 300 POUNDS 
PULSE WIDTH WN TO .003 SECOND 
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DOCUMENTED IMPULSE CAPABILITY 

The above trace represents one impulse bit — 
demonstrating contr lity of pulse width down 
to .003 second 








INTINUOUS 
TIMES 














MINUTES 














RUN TIME, 























JAN UNE JAN. JUNE JAN. 
1960 1961 1962 


RADIATION COOLED THRUST CHAMBER RUN 
Continuous 46 minute run duration of radiation 
cooled thrust chamber with N.H, and N.0O, dem- 
onstrated a 90% eff y with no degradation in 
performance durir and showed no adverse 
effects on the syste 








EASUREMENT 
ANT FLOW 
ING 10 MIN. RUN: 310 SEC 
PRESSURE: 0.01 PSIA 
a 











@ 
o 











WATER 
[~ COOLED - 
SEA LEVE|! | 








Isp EFFICIENCY % 


~ 
o 


TESTS 


—— l 
60 JAN 4 AN JUNE JAN 


1960 61 1962 


DEMONSTRATED Isp EFFICIENCY 

This chart shows thrust efficiency increase over 
slightly more thar years. Latest tests prove 
an Isp of 310 se during a ten minute run 
at 0.01 PSIA. 

















PT6 Exceeds Its Estimated Performance 


Canadian Pratt & Whitney Aircraft 
Co.’s PT6 (YT-74) turboprop/turbo- 
shaft engine has been checked against 
estimated performance curves to 25,000 
ft. altitude during 20 hr. of flight test 
while mounted in the nose of a Beech 
18. 

Engine performance at altitude was 
1 to 2% above predictions. 

Fuel consumption checks indicate 
the engine is exceeding predictions by 
3 to 5%. 

The test program now is aimed at 
securing 150 hr. certification for the 
light free turbine powerplant in early 
1963. 

Eight engines now in the test pro- 
gram are totaling approximately 200 hr. 
per month running time. So far, about 
2,300 hr. running time has been ac- 
cumulated, plus another 6,000 hr. com- 
ponent development time. 

The engine has completed its 50 hr. 
preliminary flight rating to U. S. Navy 
Bureau of Weapons standards (AW 
Apr. 3, p. 35). Engine components 
were reassembled after the inspection 
breakdown which followed the test and 
were run another 150 hr. successfully. 

Anti-icing tests performed to both 
military and Federal Aviation Agency 
specifications have been completed at 
the National Research Council facilities 
in Ottawa. 

Tests established the feasibility of 
using a three-nozzle, anti-icing alcohol 
spray on the turbine air inlet and screen 
The spray used 2.5 gal./hr. of alcohol 
and prevented ice accretion to FAA and 
military specifications. Water flow dur 
ing the test was 1.98 grams/cubic meter 
and the temperature was —6.5C. 

Two versions of the PT6 have been 
developed—the PT6A series turboprop 
engine with a two-stage planetarv re 
duction gear for propeller applications 
and the 6B series turboshaft engine 
with a single planetary stage reduction 
gear for helicopter and V/STOL ap 





PT6 Sea Level Static 
Ratings 


as of September, 1961) 


PTtiA-2 eshp. rpm. Max. esfe 
lb. /eshp 

Takeoff 500 

Max. continuous. 450 


Normal rated 400 


PTO B-2 shp. 


Takeoff 500 
Max. continuous. 450 
Normal rated 400 


PTs acceleration characteris 
Start to full power 
Ground idle to full power 
Flight idle to full power 
85% power to full power 
Military specification acceleratio 


from flight idle to 95% power. 
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PT6 TEST DEMONSTRATES feasibility of anti-icing procedures for the engine’s air intake by 
using an alcohol spray (top). Sea level static performance is shown in graph below. 
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ications. The A series engines weigh 
250 Ib., 25 lb. more than the B series 
Cngines 

lhe PT6 was designed primarily for 
helicopter and light twin use. Applica- 
tion in V/STOL aircraft remains a 
secondary aim, according to the com- 
pany’s present thinking. 

One of the test engines now is at 
Hiller for test flying in_ helicopter 
models and Beech is understood to be 
interested in possible light twin appli- 


cations. Canadian Pratt & Whitney 
engineers say the engine could replace 
present 350-hp. reciprocating engines. 

The PT6A-2 and B-2 versions cur- 
rently are rated at 500 eshp. and 500 
shp. respectively by civil standards and 
at 450 eshp. and 450 shp. by military 
standards. Both versions have a growth 
potential of about 100 eshp./shp. 

The engine has a three point mount- 
ing system with all three points in the 
same plane for conventional aircraft. 
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Fenwal and only Fenwal can offer you an objective solue 
tion to your fire and overheat detection needs. 


Why? ... because Fenwal is i’s only manufacturer 
of all three types of aircraft and mi fire and overheat de- 
tection devices. 

By calling in a Fenwal engineer — r t the design phase, 
he will work with you in helping you pecify the right sys- 
tem to meet your detection requiré 


Suppose your requirements call { t Fire Detectors — 
N you can rely on Fenwal because tl re more Fenwal Unit 
O Fire Detectors in flight operation ther unit detec- 

tion system... 


a 
Compromise! If your requirements call for a ¢ Lous Fire Detection 


System here too, Fenwal ir needs because 
Fenwal manufactures the only dis« nsing, non-averag- 
ing type of continuous detection 


Only Fenwal Surveillance? Only Fenwal can 1a variety of sur- 
Can Satisfy All veillance approaches, and recom he one best for you. 


° It makes sense to talk to Fenw meerning fire and 
Your Fire and Overheat overheat detection needs... at tl phase. A Fenwal 
. engineer can help you solve aln n-flight detection 
Detection Needs problem, He has the experience the complete line of 
products. For information on h t a Fenwal engineer 
can help you . . . write Fenwal Incorporated,1211 Pleasant 

St., Ashland, Massachusetts. 
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DETECTS TEMPERATURE ... PRECISELY 
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Data Exchange Program Yields Results 


By Barry Miller 


El Segundo, Calif.—Interservice Data 
Exchange Program (IDEP), a_three- 
service effort to eliminate unnecessary 
duplication in component part testing 
by exchanging reliability data among 
ballistic missile and space projects con 
tractors is beginning to vield tangible 
time and cost savings for many of its 
85 or more participating organizations. 

At the same time, the number of 
reports being exchanged in the pro- 
gram each month, the number of its 
participants and the services provided 
by the program are growing too. In 
addition, many IDEP procedures arc 
being adopted in industrv as a step to 
speed in-house or interplant test con- 
trol and information distribution, ac- 
cording to Martin Barbe, who coordli- 
nates the. program here at Aerospace 
Corp. 

In the IDEP program (AW Jan. 25, 
1960, p. 67; Feb. 13, 1961, p. 79), 
participating companies submit copies 
of test reports on component parts to 
one of three respective service data 
centers (the Air Force Ballistic Svs- 
tems Division/Space Systems Division, 
the Army Ballistic Missile Agency or 
the Naval Ordnance Laboratory/Co- 
rona). The reports, covering compo- 
nent parts—ranging from individual 
components to larger — purchasable 
parts such as potted circuits—are sum- 
marized on cards. Highlights of results 
along with test conditions are given 
Microfilm strips of the original report 
are attached to the summary card. The 
data centers then interchange master 
copies and each center distributes to 
its contractors copies of the summary 
card. 


Collate Specific Cases 


To find and collate specific cases in 
which IDEP helped its participants, 
Barbe recently conducted a_ three- 
day telephone canvass of about 20 of 
the more active contractors handled by 
the Air Force. Eighteen specific inci- 
dents cited by people coordinating the 
program at these participating com- 
panies account for $150,000 in savings. 
Barbe figures his canvass covered only 
a third of the active recipients of IDEP 
reports and that specific quantitative 
values were assigned to only about a 
third of the reported incidents. He also 
believes the specific cases account for 
roughly half of the actual cases at each 
organization since the search for spe- 
cific incidents was a cursory one. Evx- 
trapolating from these figures and 
assumptions, Barbe estimates the pro- 
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INTERSERVICE DATA EXCHANGE PROGRAM progress chart indicates rise in the number 
of reliability reports circulated among over 80 ballistic missile and space contractors (cross 
hatched line read on the right ordinate shows number of reports as a function of date) and 
number of reports fed into the program monthly (heavy black line with its scale at left 
ordinate). Individual service contractor monthly contributions are superimposed. 


gram has saved its participants about 
$2,700,000. 

The mean available number of re- 
ports during the year preceding the 
telephone canvass was about 470 and 
less than half of the participating con- 
tractors were set up to effectively use 
the reports. In the future, both the 
mean number of circulating reports and 
the number of companies using them 
will rise. Between August, 1962 and 
August, 1963 a plateau of 5,000 reports 
in IDEP circulation is expected to be 
reached based on the present rate of 
transmission of reports into the pro- 
gram. This would mean that the pres- 
ent savings estimate is based on only 
‘s of the potential available reports 
in circulation when the program hits 
full swing. The number of reports will 
stabilize at about 5,000 as the older, 
dated reports are removed from circu- 
lation. 

By the end of this past September, 
slightly less than 1,800 reports wer¢ 
iailable in IDEP. The rate at which 
they were being submitted to the pro- 
gram rose to 340 a month in Septem- 
ber. At this rate, Barbe estimates, the 


tetal IDEP report bank may rise to 
4,000 to 5,000. 

IDEP is expanding in several ways. 
It is now interchanging data with the 
Navy Guided Missile Data Exchange 
Program, supplementing data it previ- 
ously obtained from Polaris contrac- 
tors. In addition, the Army Ballistic 
Missile Agency is now handling Army 
Rocket and Guided Missile Agency 
contractors. Several National Aeronau- 
tics and Space Administration facilities 
recently began participating and within 
the Air Force there is a working ar- 
rangement to handle some of Elec- 
tronic Systems Division’s contractors. 


Avoid Duplication 

In an effort to do away with duplica- 
tion in the planning of new tests 
among contractors, a pre-IDEP 
(PIDEP) program, recently was initi- 
ated. Under PIDEP, contractors sub- 
mit into the exchange program pians of 
forthcoming tests and those under way. 
This gives other program participants 
an opportunity to cancel or modify their 
own tests if they learn other companies 
are conducting similar tests. It mav also 


AVIATION WEEK and SPACE TECHNOLOGY, November 6, 1961 





REPORT: 








Shell reports on three new lubricants 
that improve aircraft operation—and two new 
developments that improve aircraft service 
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Grease with 700°F. temperature range. AeroShell® New multi-purpose grease. AeroShell Grease 7A satis- 
Grease 15 is the first grease that lubricates from minus fies nearly all the grease requ nts of large U. S. jet 
100° to plus 600°F. Made for special applications in jets and piston aircraft. Grease 7A ps ensure correct lubri- 
and missiles. Exceeds military performance requirements. cation, can cut grease invent much as 50 per cent. 


First non-ash dispersant oil. These pistons were pulled Fast refueling. New 8-thousand gallon refueler, built 
from engines of same aircraft after 1000 hrs. Left piston to Shell specifications, can t 8,000 gallons of tur 
used straight mineral oil. Piston on the right used Aero bine fuel in 13 minut 
Shell Oil W. Additives in Oil W are 100% metal free. underwing refueling. Cut ng time to the bone. 


uette permits sate 


Shell Oil Company 
50 West 50th St., New York 20, N. Y. 

Please send me int t au ae. 
AeroShell Grease 15 oH F LL 
AeroShell Grease 7A 
AeroShell Oil W 


Turbine fuel locations 
Credit cards 

Name 

Now over 500 Shell aviation dealers. Map above shows Street address 
their locations. Nearly 100 Shell dealers have turbine 
fuel as well as gasoline. You can charge fuel, lubricants 
ind services on Shell’s new Credit Card. See coupon. 
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missile or meteor shower ? ™~ 
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If it were a missile, the time for intercept vehicles, missile warheads and decoys. dreds of targets while continuing the 
would already be past Needed is a radar system with beams © search for additional threats. Because this 


Your anti-missile missile should already Which can be electronically steered in type of radar antenna makes no mechani- 


have been on the way to a positive de- microseconds under the programming of cal motion, it can be easily hardened to 


structive interception in advanced computer. With such a ra- withstand the heat and blast of a nearby 


An essential part of any anti-missile de- ir it is possible to detect and track hun- nuclear explosion. 


fense system is an advanced multi-func- 
Se ns — er es Se = 


tion, phased array radar-computer com 


Hughes has pioneered, designed, developed and produced many multi: 


plex. This complex would permit the long 
range detection and selective tracking and function, phase d array radar-computer systems for military operational USC. 
labeling of vast numbers of space and re- Je believe we are the only company that can make this statement. 


entry objects—including satellites, space __ —- ale LBs, 


Creating a new world with electronics 


OMPANY 
GROUND SYSTEMS 
FULLERTON, CALIFORNIA 

















enable contracting officers to improve 
individual test plans. PIDEP is ex- 
pected to close the gap between the 
generation of a test requirement and the 
distribution to, and ability of, program 
members to use a contractor's test re- 
sults. 

Previously, 
cific pieces of hardware, pre 
avionic components or parts, but 
now starting to include other types of 
reports. Among these are gene! 
reports and others covering behavior 
of materials in a vacuum, welding of 
components and _ radiation 
components and materials 
is attempting to facilitate 
ordination of high reliability 
tions to minimize duplication in this 
area. It would circulate corporate high 
reliability specifications after they have 
been coordinated with the vendor 
Eventually these are to be coordinated 
by a DOD-Darnell type activity 


IDEP handled onl spe 
dominanth 


it 1S 


] process 


effects on 
IDEP also 
future co- 


pecinca- 


porate 


Some Overlap 

In one space program, 90 specifica- 
tions are planned while in another 
known case 37 were generated 
Between these two there may be 
overlap, and certainly some in format 
and test philosophy even if components 
and conditions differ. By interchanging 
specifications, overlapping in be 
avoided. In such exchanges, IDEP is 
not attempting to usurp the authorit) 
of a Department of Defense authorized 
group implementing the Dar 
posal, but rather is trying t 
the interim period 

A further indication of the 
acceptance of IDEP, its principles and 
mechanics is reflected in their adoption 
by several companies for in-house pro- 
cedures. Companies Radio 
Corp. of America, General Dynamics 
Astronautics, Martin, Boeing, Libra- 
scope, Lockheed and Sylvania adopted 
part or all of IDEP’s formats, indexing 
microfilming and other procedures to 
facilitate their own in-house and inte 
plant test control and infor 
tribution, according to Barbs 

A few specific instances 
attributed directly to IDEP and 
bv IDEP coordinators in tl 
telephone canvass are 
e Company A eliminated 
five tvpes of transistors, tw 
were heavy usage types, on the basis of 
two reports it received through IDEP. 
Estimating man-hour costs of each test 
at $1,500 indicates Company A saved 
a total of $19,500. Three other IDEP 
reports enabled this same organization 
to cancel five tests on heav 
parts at a saving of $7,500 
e Company B discarded planned tests 
on 75 each of 62 types of transistors at 
a material cost of $41,850 after con- 
sulting IDEP reports. 
e Company C did away with an average 


specs 


SOTHC 


nell pro- 


issist in 


growing 


such as 


of which 


usage 


of on ialification test a month 
for a tot ngs of about $30,000. 
e Compan D will save 300 hr. by 
elimin t tests which another 
comp t is planning through 
PIDEP. At per hour labor cost, 
Cor ving $3.000 
e Company E shortened eight qualifica- 
g $1,650 per test, for a 


of savings provided 
ID] hich 
signed 


no specific dollar 
include the 


cut the size of samples in 
1 run nductor tests. 
e Compa ontacted its vendor and 
realigi t plan to agree with the 
known ntial weakness of a 
specin nent 
eCompany H established a failure 
nal 1 an ICBM program. 
e Company I initiated corrective effort 
when it through inquiry among 
IDE] that the glass seal on 
lg ent might crack 
e Com) J eliminated an unreliable 
n a ground support 
ze for an aerospace 


e Compa 


Kag 
K was assisted in the selec- 
nd vendors. 

f irritation 

t the vendors’ oppor- 

nt or challenge indi- 
reports before they are 
IDEP members. The 
rge, but have not com- 
who have prepared 


rising in 


1 


them to vendors before 
IDEP. The vendors nat- 
us of having this re- 
tep is urged upon con- 
ybtain the vendor's 
but to give him 
vithin a stipulated pe- 


nort 


natorv remarks which 
by the contractor to 
gives the vendor a 
| his product and the 
pportunity to obtain 
feedback without de- 
ion of the report to 


[IDE] 


Related Activity 
F ictivity, IDEP is pro- 
tion on how to write 
ind, when to write a 
hree man davs of effort 
time selected for the 


program is designed to 
pert run 


e Inforn 
rahe 


tions 
ntractors when tests thev 
schec nduct are being dupli- 
rs are planning com- 
idded identical parts 
types to their test sched- 
n the requirements for 
a chance to 


vective tester 








KNOW-HOW IN ACTION AT gitaSiUits 
BENDIX PIONEER-CENTRAL 


SENSING 








The “heart” of any pressure sensing instrument is its diaphragm or aneroid 
capsule. Pioneer-Central “know-how” assures maximum capsule accuracy. 


EXTRA QUALITY IN DIAPHRAGMS AND 
ANEROIDS FOR PRECISION INSTRUMENTS 


Special machinery has been de- 
signed and built at Pioneer-Central 
for manufacturing and testing dia- 
phragm and aneroid capsules. This 
machinery—along with our highly 
trained personnel—makes possible 
the manufacture of capsules so sensi- 
tive they are calibrated with hair- 
spring adjustments and so rugged 
they can withstand overpressures 
of fifteen times their working 
pressures. 

Hysteresis problems have also 
been effectively eliminated by our 
ability to measure hysteresis char- 
acteristics to within .00002 inch. 

Our pressure sensing instruments 


reflect forty-two years’ experience. 
They include: Altimeters; Rate of 
Climb, Airspeed, and Mach Num- 
ber Indicators; and Control Devices 
for use in such applications as 
Oxygen Regulators. 

Other areas of outstanding 
Pioneer-Central capabilities include 
Inertia Sensing, Cryogenics, Life 
Support, Propellant Control, and 
Acoustical Engineering. 

Write us at Davenport, lowa.—West 
Coast Sales & Service: Burbank, Calif. 
Canadian Affiliate: Aviation Electric 
Ltd., Montreal, Que. Export Sales & 
Service: Bendix International, 205 E. 
42nd St., New York 17, New York. 


Pioneer-Central Division 


West Coast Sales & Service: Burbank, Calif. 


Bendix International Division, 205 E. 42nd St 
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New York 17, N. Y.; Aviation Electric, Ltd., Montreal, Quebec, Canada 








review projected tests or tests in proc- 
ess to avoid duplication. 

e Coordinate information on testing re- 
quirements in specific parts areas, per- 
mitting discussions to be held among 
contractors before tests to encourage co- 
operative planning. 

Contractors and agencies now partici- 
pating in IDEP can also work through 
PIDEP. In September, 52 reports were 
contributed by PIDEP participants. 
While this is only a trickle compared 
with what would be necessary for it to 
be a success, the program is only now 
getting under way. 

According to the PIDEP plan, a Test 
Planned or In-Process (TPIP) form for 
each test is submitted by the contrac- 
tor. . 

Two copies are sent to the service 
data distribution center where they are 
duplicated on cardstock and copies dis- 
tributed to interested participants. Less 
than a week elapses from the time a 
report arrives at the service center and 
is distributed to participants. This 
shaves considerable time off the period 
required in IDEP where the process of 
microfilming a complete test report 
slows the distribution process. 

As an assurance that TPIP cards are 
brought up to date, changes, reschedul- 
ings or cancellations are circulated im- 
mediately or TPIP cards which supersede 
previous ones are reissued. The informa- 
tion offered on TPIP cards ultimately 
would be contained on IDEP summary 
cards. 

The volume of TPIP cards is expected 
to be about 100 per week with roughly 
a fifth of the changes and corrections 
outdating the original card. The total 
file may average 2,000 cards. 


-K FILTER CENTER > 
> Transistor Makers Adopt “Burn-in”— 
Increasing numbers of transistor manu- 
facturers are adopting practice of 
operating the devices under power, 
sometimes at elevated stresses, prior to 
shipment to weed out unreliable tran- 
sistors—a practice previously used by tube 
manufacturers for the same purpose 
Speaking at the recent Semiconductor 
Reliability Conference in Washington, 
General Electric’s Conrad Zierdt said 
GE tests indicate that a 48-hr. high- 
stress exposure at elevated temperature 
and voltage, followed by two weeks of 
burn-in at normal appears to 
weed out most of the potentially unre- 
liable devices. Julian Hilman of General 
Instruments reported that 300 hr. of 
burn-in at elevated temperature screens 
out 85% of the potential failures 
James N. Perry of Transitron advanced 
the hypothesis that a batch of transis- 
tors may contain a fixed number of po 
tential failures most of all of which can 





value a 
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be detected in advance of shipment by 
high-stress tests. 


> Promising Thermo-electric Material— 
Bell Telephone Laboratory scientists 
have developed new thermo-electric ma- 
tetial using bismuth-antimony which 
has figure of merit of 0.005, nearly twice 
as good as any other known material, 
at low temperatures of around 80K. 
This suggests material will find use for 
Peltier cooling rather than as a thermo- 
clectric generator. 


> Transistor Sales Climb—Transistor 
sales for first eight months of the year 
totaled 117 million units, an increase of 
50% over the same period last year, 
but dollar volume for same period was 
$200 million, an increase of only 1% 
over 1960, according to figures released 
by Electronic Industries Assn. The ris- 
ing unit volume with practically no in- 
crease in dollar volume explains why 
the semiconductor industrv is still de- 
pressed. Receiving tube sales for first 
eight months totaled 243 million, a drop 
of about 9% from 1960, with dollar 
volume down proportionately. Average 
price per transistor was $1.70, com- 
pared with 83 cents for average receiv- 
ing tube. 


P Soviet Klystron Produces 20 Mega- 
watts—Measure of the high-power tube 
art in the Soviet Union can be gained 
from recent U. S. translation of a Rus- 
sian article published in 1959 which 
describes a klystron tube capable of pro- 
ducing 20 megawatts peak power at 
10-cm. wavelength. The Russians freely 
credit an American klystron as the basis 
for their development, but say that 
changes in design made by Soviet scien- 
tists resulted in a tube with considerably 
better efficiency, reliability and service 


life. 


>» Semiconductor Industry Concerned— 
Semiconductor manufacturers view the 
current Justice Department-Federal 
Grand Jury investigation (AW Aug. 21, 
p. 26) of semiconductor device pricing 
far more seriously than many of them 
care to admit. For one thing, the ex- 
penses involved in retaining top qual- 
ity legal counsel and the time and ef- 
fort required to gather subpoenaed in- 
formation—at a time when the entire 
industry is cutting costs to the bone— 
will be staggering. For another, much 
of the subpoenaed information, which 
even includes individual desk calendars, 
doesn’t exist. The industry expanded 
so quickly and product demand _in- 
creased so rapidly that detailed records 
frequently were not kept. The investi- 
gation likely will center on suspicion of 
price fixing in the 1957 to early 1960 
period. 





PANIC BUTTON 
push only in case 
of work-overload 
in engineering 
department 


The work’s hot. You have to staff up overnight to push 
through a crash program, a special project. You need 
help . . . experienced help. A crew who knows its work 
and each other . . . with a background of successful 
accomplishment for other top companies like yourself. 
That’s an M & T crew. Engineers, detailers, designers, 
draftsmen—we don’t pull them out of a hat. We as- 
semble them from men who have worked for us for 
an average of seven years. Tested. Ready to handle 
your overload for a day or a year... in your shop, or ours. 


for dependable engineering 


assistance, depend on Met 


For an illustrated brochure of our complete services shies died 
and experiences write: The M & T Company, 2 Penn an aaa oa 
i j New Y neers to industry 
Center Plaza, Philadelphia, Pa. Other offices: N w You, Sa =. aaa 
Los Angeles, and principal cities in U.S. and Canada. forces since 1918. 
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Another measure of the 

competence of Liquidometer 
in advanced instrumentation 
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FLUID, FOAM, OR FLOATING GLOBULES... 


whatever a liquid’s state or attitude, whether still or 
in agitation, the volume indication is the same with 
the Liquidometer Matrix Liquid Quantity Gauge. A 
capacitor type measuring probe — intercellular in 
construction —is the heart of the system. In addition 
to actuating an indicator, output can be telemetered, 
used for control purposes, or fed into computers. 
Potential applications: measuring liquid oxygen for 
astronauts; gauging liquids in advanced rocket pro- 
pulsion systems; all-attitude gauging of aircraft fuels. 
Technical details in Booklet 694. 


In the design and production of advanced instrumentation—electronic and electromechanical—Liquidometer offers many 
widely demonstrated capabilities, plus the talent ad the willingness.to pioneer. We welcome the opportunity to apply 
these qualifications, and our 40 years of experience, to yourinstrumentation requirements. Write for our capabilities brochure. 


THE LIQUIDOMETER corp. 


DEPT T, LONG ISLAND CITY 1, NEW YORK 


is of proven qual ily 


Since 1920 








COMPARATIVE CIRCUIT COSTS 
Semiconductor Network Cost vs. 


Sa en an 


RELIABILITY of semiconductor networks should equal that of conventional construction by 1963, then quickly surpass it, according to 
Texas Instruments. Curve at right shows how cost of solid-state circuits (semiconductor networks) is expected to be competitive with 
conventional construction for small-quantity military production by 1963, and become less expensive within five years. 


Semiconductor Network Gains Predicted 


By Philip J. Klass applying the new semiconductor net sile which now weighs 115 
; works to a pulse code modulation s 3,300 cu. in. could be 
Washington—Micro-miniature solid- (PCM) telemetry encoder under con uilt mly 5 Ib. and occupy 
state circuits fabricated on tinv semi tract to the Electronic Technology company studies indi- 
conductor crvstals should match the Laboratory of the USAF’s Aeronautica t 
reliability and cost of conventional con- Svstems Division, Davton. The result is Instruments Series 51 
struction techniques within several ing encoder is expected to weigh onh ( t networks, providing six 
years, then pull ahead in subsequent 1/15th as much and occupy only = diff tal computer logic func 
years, a Texas Instruments, Inc. official 1/50th the volume of an encoder built uilable in quantities of 
predicted here with conventional miniature comp f Haggerty said the com- 
P. E. Haggerty, president of Texas nents, Haggerty said I to introduce the first of a 
Instruments, also revealed new details Company studies indicate that ane 52, providing analog func- 
of the techniques used by the company sequence programmer for space vehicle i t nly in 1962, with the 
in «he fabrication of semiconductor net- use, which now occupies a volume of ible by spring. This will 
works, in a_ presentation which was 220 cu. in. and weighs 7.3 lb. using the I w-level audio amplifier, 
made to government and_ industry — best of conventional techniques can be _ operat implifier, d.c. differential 


representatives built in a volume of 15 cu. in. and with mplif implifier and a 1 to 3 


In addition to a tiny digital computer a weight of only 1.5 Ib., using the new vat mplifier. 
built for demonstration purposes (AW semiconductor networks. Similarly, a ries 51 logic networks now 


Oct. 30, p. 81), Texas Instruments is digital computer for guidance of an air- cluding a flip-flop counter, 


Aap 


1 
I 











, a 








five flip-flops (left) which perform same 
function as conventional circuit board. Photomicrograph of two solid-state circuits prior to encapsulation shows components with inter- 
connections. Six different logic functions are made from same basic circuit by altering interconnections. 
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FUNCTIONAL MODULE, consisting of a group of individual semiconductor networks, can 
be fabricated using discharge welding technique, followed by module encapsulation. 


| flip-flop counter with emitter-follower, 
i NOR/NAND gate, a NOR/NAND 
gate with emitter-follower, two isolated 
NOR/NAND gates and an exclusive 
OR network, all are fabricated from one 
common semiconductor network design. 

Using diffusion techniques, a total of 
29 individual components are fabricated 
ma single silicon wafer, measuring ap- 
proximately 0.15 x 0.07 in., regardless 
of whether all the components are 
needed for the particular logic function. 
This number includes six transistors, 
six diodes, eight capacitors and nine re- 
sistors. Similarly, a number of conduct- 
ing paths are deposited on everv wafer, 
some of which mav not be used in the 
final network. 

When the wafer fabrication has pro- 
gressed to the point where it must be 
tailored to a specific function, the re- 
quired connection paths are intercon- 
nected by depositing the required addi- 
tional conductors. 

This procedure allows approximately 
80% of the process steps to be stand 
ardized, with resulting manufacturing 
economies, Haggerty said. 

At present, the characteristics of all 
six of the transistors produced on a sili- 
con wafer have essentially identical 
characteristics. With added experience 
it should be possible to alter the charac- 
teristics of individual transistors within 
the network, Haggerty predicted. 

[he demonstration computer 
structed with semiconductor networks 
yperates at a clock rate of 100 kilocycles. 
his is not high speed by today’s stand- 
ards, but the extremely compact con- 
struction and_ short interconnecting 


con- 


84 


leads inherent in solid-state circuits 
should ultimately permit operation at 
extremely high clock rates. 

After external connection leads have 
been attached by thermal compression 
bonding, the silicon wafer is hermeti- 
cally sealed and emerges with dimen- 
sions of $ x 4x s» in. Groups of such 
networks can then be. stacked into 
modules and interconnected by sup- 
porting bus bars using conventional 
welded circuit techniques. The entire 
module can then be encapsulated if 
desired 

Power consumption of individual 
networks ranges from two to four milli- 
watts in the Series 51 line, and they can 
be operated over the temperature range 
of SSG. te 125. 

Haggerty predicts that by 1963 the 
reliability of semiconductor networks 
should reach that obtainable with con- 
ventional high-quality components, and 
move ahead by 1965. This prediction 
of greater reliability for semiconductor 
networks is based on the fact that as 
many as 300 individual processes may 
be required to fabricate the individual 
components used in conventional con- 
struction, compared with only 15 or 20 
required for the semiconductor network. 

Additionally, the semiconductor ma- 
terials used in solid-state circuits must 
of necessity have extremely high purity 
and the whole fabrication process takes 
place in a carefully controlled environ- 
ment 

rhe significant reductions in size, 
weight and power consumption should 
also permit increased use of circuit re 
dundancy to improve over-all reliability. 


Costs of the new semiconductor net- 
works should be competitive with con- 
ventional military construction in small- 
run quantities by 1963, becoming 
competitive with high production run 
quantities by perhaps 1965, Texas In- 
struments studies indicate. This is based 
on inclusion of cost of conventional 
components, their assembly onto circuit 
boards and related overhead expense. 

The cost of the semiconductor net- 
works is directly related to production 
vield, and this in turn depends upon 
the ability to precisely control each step 
in their fabrication. Haggerty indicated 
that present vield is not too far below 
that obtainable with individual §trans- 
istors. This, he said, is reflected in the 
prices which TI now is quoting for the 
networks: $50-$65 in quantities of 
1,000; $95-$115 in sample quantities. 


NEW AVIONIC 
PRODUCTS 





e Thermoelectric coolers, a line of two 
and thre« cascaded thermoele- 
ments that reach 95C from a sink 
temperature 0° +20C with input of 
3 amp. maximum at 2 v.d.c. Cooler 
modules are mounted on base at fac- 
tory according to customer specifica- 
tions. Model 615-5-1, a three-stage 
cooler, has maximum active heat pump- 
ing capacity of 20 milliwatts (zero to 
3 amp. and zero to 2 v.d.c.), a change 
in temperature (maximum) in open air 
of 75C and 115C in vacuum. Manu- 
facturer: Jepson Thermoelectrics, Inc., 
139 Nevada St., EF] Segundo, Calif. 


stage 


e Wire wound resistors packaged as 
rectangles $ in. x 4 in. square, are de- 
signed in this format for uniform stack- 
ing in high-density svstems. Resistors 
are available in resistance ranges from 
1 ohm to 1.2 megohms with tolerances 
up to 9.01% and temperature cocfh 
cients as low as +3 ppm. per deg. C 
from zero to 100C and +5 ppm. pet 
deg. C from —55C to +125C. Manu- 
facturer: General Resistance, Inc., 430 
Southern Blvd., New York 55, N. Y. 
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Project Surveyor 
engineering openings 


Hughes Space Systems Division has immediate openings for Elec 
ical Engineers, Physicists and Aeronautical Engineers to w 
spacecraft whicn will soft land on the moon. Once there, 
perform a variety of scientific tests: drills will pierce and 

quality television pictures will be transmitted to earth; 
moon's magnetic and radiation characteristics. @ T 
Project Surveyor requires the talents of imaginative 
scientists to augment its outstanding staff. Experience | 


TeW OT € openings include: 


Tr 


control engineers circuit designers systems analysts infrared 


eS analySis al 


inquire today 


F 


pany, 
ilver City 34, 
EYOUA 


NEEK 


re Seite Eglo Bes HUGHES 


tunity employer 





OPPORTUNITIES IN 


CONCEPTUAL SYSTEMS ENGINEERING 


AND ADVANCED RESEARCH 
































Reconnaissance Systems electronic, photo or infrared reconnaissance 
systems; photo and infrared instrumentation; Elint simulators ¢ Radar 
& Microwaves advanced radar systems 
essing radars; satellite tracking and telemetering; communications; 
MASERS or LASERS; electromagnetic theory; information theory; radar 
cross section measurements; antennas, RF| ¢ Computer Design and 


coherent Doppler data proc- 


Data Management airborne digital or analog computer design for use 
with navigation and guidance systems, equipment programming, com- 
mand and control; data recording; data displays * Advanced Naviga- 
tion and Guidance for high performance aircraft and space vehicles; 
satellite trajectory computation and prediction; satellite re-entry and 
recovery * Data Processing and Communications ground based sys- 
tems for reconnaissance data processing, point-to-point data trans- 
mission and communications network; data processing system display 
and presentation techniques; computer design ¢ Advanced Research 
PhD’s preferred for theoretical-experimental studies in: cryogenic de- 
vices, electronic microminiaturization, optics, hyperthermal research, 
astrogeophysics, applied mathematics, mobility research, nuclear shield- 
ing, space radiation, radiation effects ¢ Operations Research weapons 
systems analysis; military operations and logistics planning; managerial 
and industrial applications; economic analysis, prediction and plan- 
ning; cost analysis; mathematical probabilistic and statistical model 
development ¢ Also current openings in: structural loads and dy- 
namics, human factors, fluid power control systems 








THROUGH B-58 PROGRAM EXPERIENCE, our 
engineering staff developed a unique capability in 
high performance aircraft and electronic systems 
design. Now, this mature capability is directed to 
new programs for air vehicles, advanced military 
weapons and reconnaissance systems, and certain 
space-oriented development projects. In addition, new 
emphasis is being given to basic problems in the space 
sciences through a new and expanding Advanced 
Research staff. Immediate Senior and Project-level 
openings are available in the fields listed at left for 
engineers and scientists with advanced degrees and 
related experience. All qualified applicants will re- 
ceive consideration for employment without regard 
to race, creed, color, or national origin. Send a 
detailed resume of your training and experience to 
General Dynamics/Fort Worth, P. O. Box 748A, 
Fort Worth, Texas. 
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RELIABILITY - GREATER SAFETY - FLEXIBILITY - VERSATILITY 
These are the “products” of McCormick-Selph. And have been for the 
10 years in every phase of research, development, testing and product 
Whether it’s a relatively standard exploding bolt required in large quanti 
—a complex gas generator (hot or cool)—an all-purpose squib —< 
specially-designed exploding bridgewire/system (XBS) such as is now b 
developed for use in a major Army missile —or any one of the 600 
ferent explosive ordnance devices manufactured by McCormick-Selph 
perienced Engineers — Precision Manufacturing — and Quality Control 
formance are the ingredients used to effectively control explosive en 
at McCormick-Selph 
Use the tear-out information card at right to find 
out more about our capabilities and products 


Hollister, California 


TY of McCormick-Selph explosive 
products is exemplified in the COOL 
RATOR (at left). Greater compactness, 
eight and ease of storage provide 
atable bag system applications for: 

jacking, ejection, gas supported 
s, forming; as well as potential ap- 
such as power supplies for driving 
gas motors, pistons, fluids; pressuri- 
fuel tanks, 


SAFETY of McCormick-Selph units is 
ated in the XBS Modular Exploding 
e System (at right). Developed in 
on with the Industrial Products Div. 
he system eliminates the use of 
primary explosives, and as a result 
itive to all ordinary physical and 
shocks, including RF energy, that 
se inadvertent firing. 


E ORDNANCE 


TY is a maxim at McCormick-Selph. 
by-product of this versatility in re- 
sign, and production is the welded 
00 all-purpose, STAINLESS STEEL 
CARTRIDGE (at left). Its versatility 
ly its environmental compatibility 
stics, but its multi-use applications. 
develops 200 psi (in a 10 cc cham- 
milliseconds — sustains 1000 psi 
ond to do a myriad of functions. 


Y of McCormick-Selph explosive 
components is illustrated in the 

BOLT (at right). From the first 
-metal, sealed, screw-in ordnance 
tridge — through 10 years of pro- 
hundreds of varieties of fragment- 
on-fragmenting bolts — McCormick- 
developed the experience and qual- 
methods so essential to the repro- 
demanded in explosive ordnance. 
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pressure terminals / detonators 
initiators / safe-arm initiators 
pressure cartridges / cable cutters 
gas generators / explosive bolts 
squibs / cool gas generators 
small rocket motors / igniters 


exploding bridgewire systems 


Atlas / Mercury / Polaris / Pershing 


Bomarc / Jupiter C / Minuteman 


Titan / Sidewinder / Saturn / Falcon 
Discoverer { Sparrow-III /{ B-47 
B-52 / B-58 / F-104 and Others 


MECORMICK ASELPH 
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African Carrier Lists 


Fiscal 1961 Profit 


Central African Airways, based in 
Southern Rhodesia and flying mid- 
African routes, declared a Fiscal 1961 
net profit of $263,226. The profit was 
earned despite turbulence on the conti- 
nent, the airline’s withdrawal from 
Zambezi service last October, and the 
grounding of its Viscount aircraft due 
to wing modifications. 

Profit was announced by R. M. Tay- 
lor, chairman of Central African. He 
said that the airline envisaged “no sub- 
sidy requirement” for the year ahead 
despite the fact that certain of Central 
African Airways’ routes continue to be 
unprofitable, e.g. flights into Barotse- 
land and Nyasaland. 

In the 1960-61 fiscal period, Central 
African carried 201,004 passengers, ac- 
cording to the company, an increase of 
22,549 or 13% over the previous year. 
In the same period, the carrier handled 
2,110 tons of freight, an increase of 
14% over the previous year's figures. 
Growth of air mail, according to the 
company, “was disappointing.” 

Taylor attributes much of the passen- 
ger increase to the airline’s increased 
activities in the marketing of “inex- 
pensive, all-inclusive seaside tours to 
the East African and Natal coasts.” 
These and reciprocal tours to South 
Africa are the major reasons for the in- 
creased passenger activity, according to 
the company. 

Another recent Central African inno- 
vation has been the introduction of 
Douglas DC-3 Skybus service between 
Salisbury and intermediate points. 

Airline’s fleet consists of Douglas 
DC-3s, de Havilland Beavers and Vis- 
count 700Ds; route structure includes: 
e Flights into northern Rhodesia with 
DC-3s and Viscounts 
e Service to Nyasaland where Viscounts 
are being phased in to replace DC-3s. 
e Southern Rhodesian flights with an 
improved timetable. 


T P « 
New Offerings 

Babcock Electronics Corp., Costa 
Mesa, Calif., engaged in the develop- 
ment and manufacture of electronic 
units for remote control systems de- 
signed to control the navigation and 
operation of unmanned aircraft and 
missiles by radio, and the manufacture 
of sensitive miniature and subminiature 
relays having general use in the elec- 
tronics industry. Offering is 300,000 
capital shares; 50,000 shares by the com- 
pany, and 250,000 shares by the present 
holders. Of the company’s proceeds, 
$600,000 is for bank loan payment 


Precision Microwave Corp., Millis, 
Mass., engaged in the manufacture of 
specialized microwave components for 
radar detection and missile guidance 
systems and communication systems, 
and specialized components for com- 
mercial and military jet aircraft engines. 
Offering is 165,000 common shares at 
$10 per share; 115,000 shares by the 
company, and 50,000 shares by the pres 
ent holders. Of the company’s pro- 
ceeds, $142,990 will be used for the 
retirement of sundry indebtedness; 
$199,000 for the retirement of certain 
accounts payable; $150,000 for addi 
tional technical personnel and for re 
search and development projects in the 
microwave field. 


Astrodata, Inc., Anaheim, Calif., en 
gaged in the development and manu- 
facture of high speed electronic data 
handling equipment, range timing 
equipment, and standard electronic 
products. Offering is 200,000 capital 
shares for public sale by the company, 
and 625,000 outstanding capital shares 
owned by Epsco, Inc., the company’s 
principal stockholder, for subscription 
by Epsco’s common stockholders at th« 
rate of one company share for each 
Epsco share held. The company’s pro- 
ceeds will be used in part to retire short 
term bank loans. 


Research, Inc., Long 
the company has acquired 

f Craig Instrument Corp., 
een engaged in research, 
design and manufacture 
lectronic and mechanical 
nd instruments for private 
industt the government in the 
field. The company 
ngage in research, experi- 
levelopment, design and 
nvolving processes and in- 
in the fields of aerology, 
tmospheric phenomena, 
engineering, weather 
nd control, medical elec- 
Offering is 100,000 com- 
t $3.50 per share. Proceeds 
for research and develop- 
uipment and machinery, 
ntories, promotion, sales 
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Regen Precision Industries, Inc., 
North A gton, N. J., engaged in the 
manufact f precision parts, com- 
ponent iblies, and subassemblies 
; ness machine, electronic, 
raft industries. Offering 
mon shares. Of the pro- 
will be used for tools, 
machinery for a plant 
10 to satisfy loans pay- 


Speys Tested on Vulcan V-Bomber 


was made in this 


First flight of Rolls-Royce Spey bypass turbojet eng 


Avro Vulcan 


V-bomber. Two Speys are mounted in the inboard nacelles; outboard engines are the Vul- 


can’s normal Bristol Siddeley Olympus powerplants. S 
Trident three-jet transport, and the BAC 111 twin-jet 


ey will be used in the de Havilland 
transport; military version will be 


installed in the Blackburn NA.39 strike fighter. 
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BUILDING BLOCKS FOR LARGE SPACE BOOSTERS 


Using the UTC “Building Block” concept, clusters of large solid 
propellant rockets developing multi-million-pound thrust can be 
provided to lift the biggest space payloads now contemplated. 


Successful firings have proved these UTC solid propellant segments 
can be readily transported, locked together and fired with maximum 
reliability. 


UNITED TECHNOLOGY CORPORATION 


A subsidiary of United Aircraft Corporation P. 0. Box 358, Sunnyvale, California 


Capability backed by four decades of propulsion experience. 





MISSILE ENGINEERING. 





Transportable Bomare Proposed 
To USAF for Flexible Deployment 


Boeing Co. is proposing a transporta- 
ble IM-99B Bomarc missile system to 
USAF for increased defensive capability 
without the additional high costs and 
long lead times of fixed sites. 

Major reason behind the proposal 
stems from the 32-month lead time re 
quired to expand an existing site or in- 
stall a new one. Boeing estimates 26 
months for construction time plus an- 
other six months for make-readv t:me 
on the finished site. Costs of sites vary 
widely depending on local labor mar- 
kets, soil conditions, and other factors. 

The proposal emphasizes that this 
long lead time can be traded for equip- 
ment which requires no more than a 
nine-month lead time for delivery of 
combat-ready missiles, complete with 
launchers and all support equipment. 


Standard Erector-Launcher 


The proposed system is based on the 
use of standard commercial truck-trailer 
chassis. All equipment now in fixed 
site Bomarc shelters is either relocated 
on the trailers or repackaged in small 
vans. Each missile is mounted on its 
standard erector-launcher at the rear end 
of the trailer. 

Fairings protruding from the normal 
outlines of the trailers cover the Bomarc 
wings and tail surfaces. These fairings 
increase width, but not height, of the 
trailers beyond those standard for cur 
rent. highway systems. However, es 


ee 


corted convoys move loads of even 
greater dimensions over the open roads, 
and Boeing foresees no problem in high- 
way transport. 

System is also designed to be air- 
transportable, but the 18-ft. wingspan of 
the Bomare probably would make it 
necessary to demount wings for travel 
by air in either the current Lockheed 
C-130 series of the Lockheed C-141. 

Increased flexibility of the Bomarc 
anti-aircraft missile can be obtained in a 
number of ways with a_ transportable 
system. Strength of an existing fixed 
site, which currently has no refire capa 
bility, can be increased through deploy 
ment of additional rounds on cleared 
ground nearby. 

Areas currently unprotected by Bo- 
marc missiles, or where the fixed-site 
installation is not completed, could be 
covered by transportable elements on a 
temporary site. 

Bomarc squadrons could be moved 
from site to site to meet a changing 
threat without the need to build a fixed 
installation. 

Finally, the system could be moved 
into a remote region of the world where 
area air defense would be needed to 
meet the problems of local conflicts 
After the situation had calmed down, 
or had ceased to be a crisis, the Bomarc 
units could be moved out or reduced in 
strength without having to abandon 
property or facilities of large value. 


BOMARC missiles are shown in table-top model mounted on standard erector-launcher at 
rear end of trailer. Trailers and small vans would contain entire weapon system. 
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Department Head— 
Aerothermodynamics 


This new position is currently available 
in our Engineering Sciences activity. 
We are seeking an outstanding scien- 
tist who has the stature and maturity 
to provide technical leadership for a 
small group of highly qualified aero- 
thermo specialists performing studies 
concerned with advanced rocket pro- 
pulsion stems. 

The position requires a high degree of 
creativity. Selected candidates will 
possess a record of major responsibility 
and accomplishment in this field, and 
will be thoroughly knowledgeable in 
analysis and test work. An advanced 
degree, preferably a doctorate, in me- 
chanical or aeronautical engineering 
with a minimum of five years experi- 
ence is required. 

This is a stimulating, challenging posi- 
tion with recognized professional lead- 
ers at UTC’s modern multi-million- 
dollar complex, where the very latest 
techniques, methods, ideas and equip- 
ment are available. UTC is located in 
the San Francisco Bay Area, which 
features “West Coast living” at its 
finest 

If you are interested, we invite you to 
contact C. F. Gieseler, Dept. 109-A, 
United Technology Corporation, Box 


treated in strictest confidence. 


All qualified applicants considered without 
regard to race, creed, color or national origin. 


United 
Technology 
Corporation 


SUBSIDIARY OF UNITED AIRCRAFT CORPORATION 





ACCLIMATING 
MAGNETIC 
DRUMS 

TO SPACE 


Giant strides have been taken in 
developing the magnetic storage 
drum for ground and airborne 
electronic systems during the past 
decade. Equally ambitious strides 
remain to be taken before magnetic 
drums can be confidently committed 
to space projects. 


Litton Systems engineers who have 
contributed significantly to the im- 
provement of the magnetic drum — 
a key element in Litton’s ground 














GUIDANCE & CONTROL SYSTEMS 


+ COMPUTER SYSTEMS + DATA HANDLING & DISPLAY SYSTEMS 


and airborne electronic data 
systems — are now preparing this 
highly essential component for 
space vehicles. Problems they are 
investigating include friction created 
by the absence in space of ‘the 
boundary-layer lubrication phe- 
nomenon, the erratic behavior of 
electrons at hypertemperatures, 
and the effects of vibration caused 
by post-launch acceleration. 


Aspects of these problems were re- 
cently investigated by Litton engi- 
neers who subjected a Litton- 
developed, 6-inch lightweight 
magnetic drum and associated con- 
tact magnetic recording heads to a 
series of high-vacuum vibration and 
altitude tests. Drum and heads 
(without built-in lubricants) were 
operated at simulated altitudes in 














+ SPACE SCIENCE 


+ BIOELECTRONICS - 


excess of 300,000 feet and vibrated 
at frequencies as high as 50g rms 
(bandwidth 20 to 2000 cps). 


Primary objectives of the high- 
vacuum tests were to determine: 
(1) Tendency of heads to bounce 
on drum surface under shock or 
vibration. (2) Relationship of re- 
cording signal level and equipment 
wear to contact head pressure. (3) 
Dependency of head flutter on air 
density. 

Both drum and recording heads 
operated without loss of informa- 
tion during these tests, indicating 
that additional tests to prove the 
feasibility of magnetic drums, con- 
tact heads, and associated elec- 
tronics for outer-space applications 
are fully warranted. The next series 
of tests will be designed to deter- 
mine the effects of cosmic radiation 
on electronic and mechanical equip- 
ment. Still other tests will then be 
conducted to study the perform- 
ance of equipment in the tempera- 
ture extremes of space. 


Litton has successfully developed 
and is now producing complete 
data systems incorporating mag- 
netic drum storage and retrieval 
subsystems that use contact heads 
for reading and writing digital 
data. Litton engineers have little 
doubt that what they have accom- 
plished for ground and airborne 
systems, they will also be able to 
do for space systems. 

Electronic engineers intrigued by 
problems and activities of this sort 
and anxious to negate or prove out 
Litton approaches are invited to 
write, phone, or visit. Contact Don 
Colvin, Litton Systems, Inc., Com- 
puter Systems Laboratory, 5500 
Canoga Avenue, Woodland Hills, 
California. Or telephone DIlamond 
6-4040. 


An Equal Opportunity Employer 


LITTON 
SYSTEMS, INC. 


A DIVISION OF LITTON INDUSTRIES 


ADVANCED COMMUNICATIONS TECHNOLOGY 





BUSINESS FLYING 


Cessna Optimistic Over Sales Prospects 


By Erwin J. Bulban 





Wichita, Kan.—Cessna Aircraft Co. 
stands a good chance of setting a rec- 
ord in business aircraft sales in 1962, 
Senior Vice President Del Roskam 
stated during the company’s annual in- 
ternational distributor-dealer meeting 
here last week. The projected business 
would top Cessna’s previous mark, set 
in 1960, when it delivered $56.1 million 
worth of commercial aircraft and spares. 

Even should the U.S. economy suffer 
the adverse tremors in mid-summer that 
are predicted by some U.S. industrial- 
ists, Roskam said he was confident that 
Cessna business aircraft sales will still 
exceed 1961’s volume by at least 10% 

Management’s bullish attitude for 
the company’s prospects has been ex- 
pressed by investing more than twice 
the money for improvement of its 1962 
line than it has spent in this area in 
any previous year, he added. Although 
he declined to disclose specific figures, 
he indicated that development costs for 
next vear’s line ran just under $10 mil- 
lion, 

Confident view of 1962 business, ex- 
pressed by Cessna top management, is 
also of particular significance to its 
numerous suppliers with whom it shares 
approximately 50% of the cost of its 
products. 

Discussing new product and market- 
ing developments, Roskam noted that: 
e Formal announcement of arrange- 
ments that Cessna has concluded with 
the Argentine government for produc- 
tion of the company’s business and 
utility aircraft in that country can be 
expected very soon. The company has 
been conducting negotiations for two or pede 2 soe - ed ae 
three years and indications are that §KYLARK, above, has new cowl flaps, constant speed propeller. Gross weight is up 100 Ib. 
this project will be under way in a few Optional family seat, below, increases capacity of Skylane and Skyhawk to six persons. 
months—the initial type being the i : 

Model 172. 

The arrangement marks the first step 
Cessna has fa en in its long-range plan- 
ning to have its airplanes built wherever 
foreign markets and competition war- 
rant the move. As Roskam pointed out, 

Lockheed-Kaiser already has moved into 
Argentina and two foreign companies 
have indicated interest in the Latin 
American area. One of the latter has 
signed an agreement for production in 
the Southern Hemisphere, but has not 
yet made a move. Although Roskam de- 
clined to name companies and areas, 
the countries involved are Argentina 
and Brazil and one of the companies 
is Morane-Saulnier which an industry 


CESSNA 150 for 1962 has redesigned wing tips, main gea 











observer, familiar with the negotiations, 
said, plans to build approximately 60 
Rallye three-place lightplanes in Latin 
America. 

e Excellent progress is being made on 
the new twin-boom Model 336 Sky- 
master, which features fore-and-aft 
mounting of its 210-hp. Continental 
10-360-A engines. The prototype has 
completed 100 hr. of flight testing, of 
which approximately 25 hr. have been 
on the production configuration, which 
features added vertical fin and elevator 
area to improve its handling character- 
istics and improvements in engine cool- 
ing and airflow around the fuselage. The 
Model 336 is expected to complete com 
pany trials in the next few months, 
prior to starting its formal Federal 
Aviation Agencv certification tnals and 
is expected to join the company’s 
product line next vear. 

Because of its powerplant configura- 
tion, Federal Aviation Agency still is 
studying the problem of whether it will 
require a single or multi-engine pilot 
rating for Skymaster pilots, although 
Cessna has submitted a proposal to the 
agency requesting that a single-engine 
rating be considered. 

e Future rotary-wing aircraft plans cur- 
rently are based on studying additional 


models lighter than its current Skvhook. 
Feeling is that greatest penetration of 
the civil market will be in a four-place 
aircraft in the $35,000-class and that 
this will have to be a practical helicopter 
embodving considerable utility and not 
a stripped-down machine, Roskam 
noted. Also needed is a two-place ma- 
chine in the less-than-$10,000 bracket, 
with major emphasis on simplicity, he 
noted. The company has made, and is 
continuing to a make, design studies on 
a large variety of configurations covering 
these rotary-wing classes, Roskam stated. 
This could be either a gyroplane or 
helicopter. 

e Agricultural airplane, specifically tai- 
lored for this market, is another Cessna 
study project. Roskam stated that the 
company thought a year-and-a-half ago 
that thev had reached the point where 
thev had a design ready, but after fur- 
ther consideration, felt that it did not 
really represent “‘a breakthrough of a 
sort” that the company is seeking in this 
field. 

e No decision has been reached vet on a 
final design for the 6 to 10-seat heavy 
twin project planned for introduction 
in the 1964 line (AW Nov. 1960, 
p. 32), although detailed planning has 


been completed on seven or eight de- 


Hiller 12E Downwash Aids Foresting Program 


Poison spray, designed to kill unwanted plants and give smaller trees room to grow, is 
beaten into forest by 2,000,000 cu. ft. per minute rotor downwash of Hiller 12E, operated 


for forest rehabilitation program. 
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signs in this class. Cessna still feels that 
thev will have such an airplane ready 
late in 1964. Indication is, according 
to Cessna, that the product will have to 
sell for about $250,000 at most, fully 
equipped, to be favorably received. As 
to cabin pressurization, Roskam_ indi- 
cated that there is still much to be 
learned about these systems and _ their 
attendant costs: “About $40,000”, is a 
major handicap of pressurization. 

Thirteen models compose Cessna’s 
business aircraft fleet for 1962, includ- 
ing three twins (the Model 310G, the 
Skvknight and the forthcoming Model 
336 Skymaster), the single-engine Mod- 
els 210, 182 and its de luxe counterpart 
Skvlane, the Skylark, the 172 and its 
de luxe version Skvhawk, the 180, the 
185 Skywagon, the 150 and the Sky- 
hook. 

With so manv models in the line, the 
company finds that it cannot develop 
sufficient production for all to provide 
all of its distributor-dealer organization 
with a complete inventory immediately 
—also in some cases there is vet a field 
inventory among some dealers of 196] 
airplanes—and as a result Cessna and 
its sales outlets have worked out a 
schedule of announcement of details of 
new models staggered over the next few 
months. 

Models 150, 172, Skvhawk, Skvlark, 
Skvhook and Skyknight were detailed at 
Cessna’s recent meeting. Models 180, 
185 Skvwagon, 182 and Skvlane will be 
revealed to the public Jan. 5 and Mod- 
els 210 and 310G are scheduled for un- 
veiling Feb. 2. 

All models but the 310G were pre- 
viewed during the meeting here. The 
reason given for withholding the 310G 
was that the company in February wants 
to go into the field to its distributor- 
dealer organization to inject a follow-up 
promotion aimed at maintaining the 
initial enthusiasm generated at the fac- 
tory show. Keeping one model under 
wraps until then may provide a_ star 
attraction around which to build such a 
follow-on program. 


Model Secrecy 


Special precautions are being taken 
by the company to maintain secrecy on 
the features of new aircraft prior to 
their public showings. This vear, the 
company is modifying its delivery 
method of new models from the factorv 
to the field prior to their public show- 
ings using a technique copied from the 
automobile industry. 

A special fabric zippered covering, 
apparently of light duck .material, will 
be carried in each new model flown to 
the field organization prior to the an- 
nouncement date. On arrival at the 
destination, the airplane will be com- 
pletels covered in this bag, the zipper 
actuators being sealed with lead bv the 
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delivery organization and the bags being 
removed only for the public showing. 
Bags are contoured to the airplane’s 
general configuration, but will not re- 
veal specific details. 

Initial flyaway from the factory of 
1962 models by distributors and dealers 
totaled some 300 airplanes. Highlights 
of the first models unveiled publicly 
by the company include: 

e Models 172 and Skyhawk, which have 
gross weight increased by 50 Ib. over 
last year, for a new gross of 2,250 Ib., 
providing an increase of useful load for 
the 172 from 949 to 990 Ib. and for 
the Skyhawk from 880 to 920 Ib. Air- 
plane performance is retained through 
aerodynamic cleanup, including newly 
designed reinforced plastic wingtips 
having navigation lights faired in and 
needle-nose propeller spinners. Wéing- 
tips and spinners are interchangeable on 
Models 150 through the 180 series. The 
1962 Model 172 is priced at $9,895, up 
$100 over last year’s version and the Sky- 
hawk is priced at $11,590, up $115. 

e Skylark features a constant-speed 
McCauley C21-series propeller, espe- 
cially designed for this airplane, utiliz- 
ing hydraulic oil from the engine 
system. Other changes include the new 
wingtips and spinner, temperature con- 
trol flaps on the engine cowling and 
magnetic fuel-level gages replacing the 
former thermal-type gages. Gross weight 
is now 2,450 Ib., up 100 Ib from the pre- 
vious year and the useful load is up 85 
lb. The airplane now sells for $14,125, 
an increase of $350. The former com- 
panion Model 175, which was the 
standard version of this airplane, has 
been dropped due to customer prefer- 
ence for the de luxe version. 

e Model 150 two-place lightplane has 
had its main landing gear relocated two 
inches aft of the center line to improve 





Cessna 1961 Sales Drop 


Reduced commercial and military sales 
last year resulted in total sales just over 
$87 million by Cessna Aircraft Co., 
Wichita, Kan., for its fiscal year ended 
Sept. 30, compared with $103 million 
the previous year. 

Earnings for, the year just passed were 
approximately 55,250,000, or $1.60 per 
share compared with $7,277,000 or 
$2.24 per share the previous year. 

In announcing approval of the regular 
25 cents quarterly dividend, payable Nov. 
21 to holders of record Nov. 6, Cessna 
president Dwane L. Wallace reiterated 
the feeling expressed by other top officials 
at the company’s recent distributor-dealer 
meeting that 1962 should be a good year 
and considerably better than 1961. He 
noted that more than $4 million in mili- 
tary follow-on business is expected to be 
received officially in the next few weeks. 
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When you talk about ejecting a pilot, jettisoning fuel tanks, weapon pods, 

or pylons, you're talking about just one of Gemco’s specialties — CAD 

(cartridge actuated devices). ™ Gemco CADs furnish the necessary kick for 
safely separating expendables from today’s fast-flying aircraft. Gemco devices 
are used for such assignments as in-flight separations of rocket pods, missile 
pylons or propulsion stages and launching air-to-air and air-to-ground 

weapons. &@ Some of Gemco’s current production includes the manufacture of 
pylon bomb racks for the F-105 fighter, as wel! as special devices for the 

T-38, the A-3J, the F-101 and F-104. @ The capabilities and proved ability of 
this subsidiary of the Hupp Corporation have been developed beyond cartridge 
actuators. Gemco has tools and skills for intricate sheet-metal work, precision 
machined assemblies, hydraulically actuated mechanisms, etc. Gemco has the 
engineering and manufacturing facilities to produce complete systems — 
everything from circuitry to weaponry to airframe components — plus 
substantial aircraft and missile prototype and production capabilities to turn 
them into practical realities. GEMCO, INC., a subsidiary of the 

HUPP Corporation, 2125 Stoner Avenue, Los Angeles 25, California. 
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WITH CLOSE “TIME AND FISCAL” CONTROL 


Del Mar’s realistic approach to research and development 

has resulted, over the past ten years, in superior yields 

of usable end-products and practicable systems at low cost. 

Although Del Mar is an important contributor in the field 

of research, the company does not believe that the armed 

services and their prime contractors can afford to invest 

their time and money “to re-invent the wheel” with 

each new R&D project. 

To solve your problems expeditiously and realistically, 

Del Mar can make immediately available to you: 

(1) An engineering and scientific staff of international 
reputation in advanced system studies and weapons 
system development. 

(2) Management personnel with experience in the 
employment of current weapons systems in combat 
and training. 

(3) Laboratory facilities backed up by complete production For more information on this unique practical 
facilities for the support of developmental and approach to R&D, write for Del Mar’s new R&D 
testing programs. brochure, Dept. AW-1640-1. 





INTERNATIONAL AIRPORT «+ LOS ANGELES 45, CALIFORNIA 


‘Ne 


é aie” 
ING LaBoRATo 


TRAINING SYSTEMS - WEAPONS SYSTEMS - ELECTRONIC SYSTEMS - BIOMEDICAL SYSTEMS 





ground handling and loading and also 
has the cleaner wingtips. Aerodynamic 
cleanup has increased the cruise speed 
to 127 mph., an increase of three miles 
per hour. Rate of climb is up 20 fpm. 
to 670 fpm. and service ceiling is 
15,600 ft., an increase of 300 ft. No 
price increase is indicated on this air- 
plane, the standard model selling for 
$7,495, the trainer for $8,400, and the 
inter-city commuter for $8,995. 


Skyhook Production 


Cessna’s Skyhook helicopter is now 
in production at the rate of two monthly 
and approximately seven had been de- 
livered as of last week. Del Roskam 
pointed out that initial sales on this 
aircraft probably would have been at 
a higher level had the company handled 
them directly from the factory, rather 
than through its distributor-dealer or- 
ganization. But the company feels that 
this latter course will develop the po- 
tential better and do better than the 
factory in the long run. 

Among the optional equipment avail- 
able for 1962 models is an extra seat, 
costing $95, that for the Model 150 
has a capacity of 80 Ib., permitting 
children to be carried. A similar seat for 
the Skylark, 172 and Skyhawk, has a 
capacity of 120 Ib. Seats can be quickly 
installed behind the normal seats. 

Also available in new models is an 


electronic single-axis autopilot, pro 
duced by its subsidiary, Aircraft Radio 
Corp. Installed price, complete, for 
this 9.5-Ib. unit is $995. A source close 
to the project estimates that approx- 
imately one-third of all single-engine 
1962 Cessnas will leave the factory with 
this equipment installed. Nav-O-Matic, 
as the system is trade-named by Cessna, 
actually is a portion of a series of auto- 
matic flight devices programed by the 
airframe manufacturer—another unit in 
this family would simply be a wings- 
leveler device. 

Cessna this year is doubling its nor- 
mal warranty on the aircraft and _ all 
factory-installed equipment, providing 
the customer with free labor and parts 
service for a six-month period. As one 
company executive pointed out, since 
this warranty in some cases may be 
longer than a supplier’s warranty on 
installed equipment, the airframe manu 
facturer will tend to be even more 
critical in the future of reliability of such 
equipment in its purchases. 


PRIVATE LINES 





Aero Transportes Wollcopf has been 
appointed dealer for the Lockheed 60 
by Aviones Lockheed-Kaiser of Cor- 
doba, Argentina, Aero Transportes 
Wollcopf will serve the area around 
Buenos Aires. The company also is a 








dealer for Bell Helicopters and Aero 
Commanders 


National Aero Finance Co., a Cessna 
subsidiary, has announced new long- 
term financing plans, which extends 
finance periods on Cessna Models 310 
and 32 five years, and on single- 
engine n to four years. 


Piper has announced prices for three 
1962 m The Comanche 180 will 
retail for 7,350 without radio. Prices 
of the ¢ nd Apache H will remain 
as they for the 1961 models at 
$4,995 and $37,990, respectively. 

Beech Aircraft Corp. has declared a 
cash divi f 15 cents per share pay- 
able No to stockholders of record 
Oct. 20. A 2% stock dividend also was 
declared 


N. O. Brantly, formerly president of 
Brantly H pter Corp., has become 
chairm f the board of the company 
in ord vote more time to other 
busines rests. James T. Duffy, Jr., 
of Fre Okla., is president and Jay 
C. R formerly of Connecticut 
Heli p., Chester, Conn., is 
new les manager. Travelair, 
GmbH of Germany has been 
named distributor for Sweden, 
Denm Norway and Finland. 
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IT SEALS 


VACUUM SYSTEMS 
IT SEALS 


DUAL-SEAL REDUNDANT DESIGN 
DYNAMIC & STATIC APPLICATIONS 


INFINITE STORAGE LIFE 


UNPRECEDENTED SERVICE LIFE 


iT SEALS IT SEALS 


BAR-X-SIZES: 
2” TO 3” STANDARD 
3” TO 12” SPECIAL 


NO CATASTROPHIC FAILURES 


SPACE 
ENVIRONMENTS 


IT SEALS 


INFINITE 
STORAGE LIFE 


Eliminates critical downtime ™ Very high and very low pressure 
@ Easy, foolproof installation (not a mechanism) @ All-metal— 
non-contaminating @ Stable, symmetrical design 


WRITE TODAY FOR THE FULL STORY! 


Wiggins 


E. B. WIGGINS OIL TOOL CO., INC., Dept. B1 


3424 E. Olympic Bivd., Los Angeles 23, Calif. 
TWX 1403U, Phone AN 9-0181 
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NO DOWNTIME FROM SEAL FAILURE 


SALES ENGINEERS IN PRINCIPAL CITIES 
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Four-place, single-engine, twin-boom pusher business aircraft probably would have a piston engine. Cessna at present favors turbofan rather 
than turboprop aircraft, with propeller driven models retaining conventional engines. 


Cessna Studying Radical Business Aircraft Designs 


Radical designs in business aircraft, leaning 
heavily to pusher engine and boom-mounted 
tailplane configurations, ate being studied 
by Cessna Aircraft Corp.’s engineering de- 
partment. Also under study are a number 
of rotary-wing aircraft, including both pow- 
ered and unpowered rotor systems. Design 
sketches were displayed during the com- 
pany’s recent distributor-dealer annual meet- 
ing in Wichita, Kan. Most of the sketches 
apparently were “blue-sky” thinking, rather 
than an attempt at definite projects, but 
some show resemblance to cutrent models 
such as the Model 210 and Model 336 
which is now in flight test. The display was 
keyed to Clyde Cessna’s first airplane, built 
in 1911, and was aimed at showing the 
progress in private plane design made in the 
50 years since the company’s founder put 
together his first machine, patterned after a 
Bleriot design. 


Twin-tail boom designs include single-engine, left, and twin-engine designs. Twin-engine craft features bicycle gear with outriggers. 


98 AVIATION WEEK and SPACE TECHNOLOGY, November 6, 1961 








Twin-turbine, four-place helicopter, with engines mounted on rotor pylon, is one of several rotary wing designs under investigation. At 
present, no engines are available in price range Cessna desires. 


Delta-wing pusher with shrouded propeller is a radical approach to a heavy single-engine business airplane, seating possibly six. Twin- 
jet, right, has armpit-mounted engines, possibly turbofans, and T-tail. 


Pylon mounted engines and wing are evident in above design studies. Aircraft at top right has wing on pylon. 
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BASIC TEST FOR MEDIA SELECTION 


Without a doubt, you will find 
AVIATION WEEK and Space 
Technology’s ANNUAL BUYERS’ 
GUIDE ISSUE the most widely 
used reference edition. 


only BUYERS’ GUIDE 
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fléx-metal tubing 
ting from Flexonics 


The successful launching of the mighty Saturn developed 
by National Aeronautics and Space Administration—the 
United States’ biggest space vehicle, producing 1,300,000 
pounds of thrust—marks a giant step toward the conquest 
of outer space. Vital to this performance were the 16 
Elexonics propellant lines supplying the cluster of eight 
Rocketdyne engines, plus Flexonics interconnect and pres- 
surization lines, and high-performance metal hose. 

Engineers from Flexonics and George C. Marshall Space 
Flight Center, Huntsville, Ala., worked together in the 
designs of these components, just as they are now at work 
on future Saturn configurations. Teams of design and fab- 
rication specialists adapted Flexonics precision-forming 
methods to the unique requirements of the Saturn. Ex- 
haustive qualification tests, under simulated flight condi- 
tions, proved the soundness and reliability of design before 
the countdown of the first flight. 

To simplify and expedite resolution of your next ducting 
problem, call on Flexonics. 


Write for your copy of the big new Flexonics Engineering 
Guide and catalog of aerospace components. 


~ 


Two of the Flexonics propellant lines Close-up of one of the Flexonics 8 
mounted with the engine that they supply. fuel suction lines for the Saturn. 


DIVISION OF CALUMET & HECLA, INC. 
232 East Devon Avenues Bartiett, illinois 


FLEXIBLE METAL and SYNTHETIC HOSE In CANADA 


EXPANSION JOINTS i FLEXONICS CORPORATION OF CANADA, LTD. 
* SPkGial TUBULAR ASSEMBLIES BRAMPTON, ONTARIO 








NEW AEROSPACE PRODUCTS 
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Lightweight Aircraft Heater 

Electric blower-heater _weighing 
slightly more than 1 Ib. is designed for 
use as a combination passenger compartt- 
ment heater and window defroster. 

Heater is self-contained with high- 
speed blower and employs a sprayed-on 
film type ceramic heating element 
which does not glow and is controlled 
by a selector switch. The adjustable 
base is designed to facilitate directional 
control regardless of mounting posi- 
tion. The model pictured operates on 
12 v.d.c. and draws 30 amp. for small 
aircraft requirements. These specifica- 
tions can be changed to meet require- 
ments of other type aircraft or ground 
vehicles. 

Therm-O-Lab Corp., 6940 Farmdale 
Ave., North Hollywood, Calif. 


Flight Director-Attitude Indicator 


Visual reference display combines 
aircraft attitude information with a 
simply “fly to” reference which is usable 
with any desired vertical and horizon- 
tal flight director commands. 

Pitch and roll information is dis- 
played on a two-toned moving sphere. 
Pitch is shown by movement of the 
vertical scale on the sphere under the 
miniature airplane on the indicator. 
A bottom-mounted scale and pointer 
show roll attitude, and a ball-type in- 
clinometer displays turn-back 2 le 
tion. 

Cross-pointers superimposed on the 


display give “fly to’ information. 
Cross-pointers are moved off the indi- 
cator face when the instrument is used 
only for attitude reference. The instru- 
ment also has a glide slope display. 

Designated the Lear Model 4055G 
Flight Director-Attitude Indicator, the 
instrument features integral red or 
white lighting, electrical pitch trim and 
pitch trim fade and power and signal 
failure warnings flags. 

Instrument Division, Lear, Inc., 110 
Ionia Ave. N. W., Grand Rapids 2, 
Mich. 


Additive Injection System 

High-capacity precision additive in- 
jection s\ , designated Ceco Liquid 
Ratio Controller, is said to handle 
blending nti-icing fluid with aircraft 
jet engine it fuel flow ranges up to 
10,000 g r min. 

Systen n be supplied as either a 
skid-mount r mobile unit. 

The tem is 38 x 23 in. 
264 in. | 

Chandler Evans Corp., 
ford 1, Conn. 
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Do you share his organized impatience? 


Tomorrow isn't soon enough to suit him. He wants new answers and new applications now. By constantly challenging 
the state of the art he keeps it advancing. 

If you share his itch for action, come to Northrop where action is a way of life. Work on projects ranging from space 
guidance and navigation to automatic checkout equipment, from computer design and world-wide communications to 
laminar flow control. 

More than 70 such projects are now in work at Northrop, with special emphasis on the need for operations research 
analysts, physicists, computer circuit designers and programming engineers. But whatever your specialty, if you’re the 
type of engineer who likes to get things done, Northrop has a place for you. 

For more specific information, write to Northrop Corporation, Beverly Hills, Rv bi RTH RO Fe 


California, and mention your special field. You will receive a prompt reply. RTUNITY EMPLOYER 





SAFETY 





Pilots Take Firm Stand on Safety Margins 


By David H. Hoffman 


Chicago—Air Line Pilots Assn, an- 
nual safety forum here disclosed that 
an intensified federal effort to perfect 
unsophisticated devices and procedures 
for increasing the air traffic control sys- 
tem’s capacity without compromising 
its safety has won the solid support of 
U.S. airline pilots. 

ALPA air safety representatives at- 
tending the three-day session made it 
clear, however, that pilots were strongly 
opposed to any new procedures that 
might reduce safety margins purely for 
economic or political purposes. This 
objection, pilots told Aviation WEEK, 
might apply to airline attempts to lower 
turbojet landing minimums and to some 
noise-abatement procedures that call for 
steep climbs at reduced power. 

Central air safety chairmen for the 
union cautioned that carriers seeking 
Federal Aviation Agency approval to 
land their jets with ceilings as low as 
200 ft. and visibilities as low as 4 mi. 
should first install new equipment. Be- 
fore jets penetrate ceilings lower than 
300 ft. at visibilities less than }-mi., 
their present minimums, aircraft should 
be equipped with dual autopilot systems 
and dual approach couplers or flight di- 


rectors, central air safety chairmen said. 

FAA also should require that airports 
approved at 200 ft. and 4 mi. install 
instruments to measure very low-level 
winds and to report runway visual range 
(RVR). 

Overwhelmingly, airline pilots here 
endorsed FAA’s insistence on improved 
instrument or system failure warning de 
vices (AW Oct. 23, p. 37) as a pre 
requisite for the granting of lower 
minimums. 

The pilots generally conceded that 
the 26 approved noise-abatement proce 
dures now in use were not inherently 
dangerous. But they also said that these 
procedures pushed safety to its outer 
limit. According to Capt. Harry Clark, 
central air safety chairman of Trans 
World Airlines, a Boeing 707 required 
to climb at V. (best climb speed) plus 
10 kt. is within 15 kt. of initial stall 
buffet when turned with 15 deg. of 
bank. “We are adamant; we will go no 
further,” in following anti-noise proce- 
dures that hamper aircraft performance, 
Capt. Clark told the forum. The prob 
lem of noise should be corrected on the 
drawing boards and not in the cockpit. 
he said. 

Stating that “we've gone as far as 
possible with noise abatement proce 
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Cram, president of the 
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AW 650s Prepared for Delivery to BEA 
First Armstrong Whitworth AW 650 Argosy cargo freighter for British European Airways (AW Oct. 9, p. 48) takes off from manufacturer's 
plant at Bittewell, Leicestershire. BEA has ordered three Argosies and will schedule them on European freighter operations in Novem- 
ber. Airplane also has been ordered by Royal Air Force, and is used in U. S. Logair routes by Riddle. 
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NOW — FCC type accepted — single 
or dual automatic—for carrier powers 


of 10, 12, 15, 20, 25, 50 and 100 watts. 











Even in the most remote areas, wings aloft are 
guided on their way by Aerocom’s new medium 
range N.D. Beacon Transmitter. This transmitter 
was designed and built to provide long, trouble- 
free service with no attendants...even where 


the total population is Zero. 


AEROCOWM’S 


Dual Automatic 
Package-Type Radio Beacon 


for completely unattended service. This N.D. Beacon (illustrated) consists of two 100 watt (or 50 
watt) transmitters with 2 keyers, automatic transfer and antenna tuner. (Power needed ]10 or 220 
volts 50/60 cycles, 465 V.A. for 50 watt, 675 V.A. for 100 watt.) 

Frequency range 200-500 kes.: available with either crystal or self excited oscillator coil. High 
level plate modulation of final amplifier is used, giving 97% tone modulation. Microphone P-T 
switch interrupts tone, permitting voice operation. 

The “stand-by” transmitter is selected when the carrier or modulation level of main trans- 
mitter drops 3 db or more, in case of failure to transmit the identification signal or if carrier fre- 
quency changes 5 kes. or more. Audible indication in monitoring receiver tells which transmitter 
is in operation, 

Unit is ruggedly constructed and conservatively rated, providing low operating and main- 
tenance costs. 


Also available in 400 watt, 1 K.W. and 4 K.W. Models, 200-415 kes. 


COM 3090 S.W.37th AVENUE @ MIAMI 33, FLORIDA 





eliminate ATC bottlenecks and en- 
hance system safety. They said that 
current FAA plans call for the follow- 
ing: 

e Blanketing the entire U.S. with posi- 
tive control airspace above the 41,000 
ft. flight level by March, 1962. Next 
step will be the lowering of the posi- 
tive control airspace floor to 24,000 ft., 
a move FAA hopes can be taken in the 
Oakland-Sacramento, Calif., area dur- 
ing that same month. Within two to 
three years, positive control will be ex 
tended to cover all U. S. airspace above 
24,000 ft. except in Hawaii and Alaska 
When necessary ground and airborne 
equipment exists, this floor will be low 
ered to 14,500 ft. in non-mountainous 
areas of the continental U.S. 

e Applying the principle of positive 
control to the airspace surrounding 
major metropolitan terminals. Initial 
step in implementing terminal area 
positive control has been taken at In 
dianapolis, Washington, Idlewild and 
Atlanta, where FAA uses radar to estab 
lish the landing sequence of mixed 
VFR and IFR flights. 

“At the earliest possible time,” War- 
ren said, this service will be expanded 
so that all VFR pilots passing through 
a particular terminal area make their 
presence known to ATC. From this 
base, terminal area control will pro- 
gress until a system is developed that 
affords “the highest degree of separa- 
tion to the greatest possible number of 
aircraft,” Warren said. 

e Increasing use of radar handoff pro- 
cedures. Such handoffs, in which an 
ATC center controller positively iden- 
tifies a radar target before transferring 
it to an approach controller, are being 
accomplished at 11] centers feeding 15 
approach control facilities. On a part- 
time basis, handoffs are made from 14 
additional centers to 34 other approach 
control facilities. Jacksonville Center 
now is commissioning its radar equip- 
ment and soon will become the 26th 
center in the 48 states to use radar 
handouts excluding Alaska and Hawaii. 
¢ Establishing a National Flight Data 
Center. This center, which FAA hopes 
will be operational by early 1962, will 
support a central flight information 
service formed to collect, evaluate and 
disseminate aeronautical data needed 
by government and the aviation com- 
munity. This program, already under 
way, has resulted in joint civil-military 
agreement on a format for en route low 
altitude, intermediate altitude and _ar- 
rival and departure charts. A common 
high-altitude en route chart also has 
been developed and its prototype will 
be distributed for evaluation within two 
months. 

e Segregating civil turbojet holding and 
approach patterns from those of piston- 
powered aircraft. This procedure has 


been simulated on computers at FAA’s 
Atlantic City, N. J., test center with 
encouraging results. Live tests sched- 
uled to begin on Nov. 15 in the San 
Francisco, Denver and Atlanta terminal 
areas will furnish further data. If this 
substantiates the simulation — studies, 
FAA intends to put its segregation pol- 
icy into effect wherever ATC system 
capability will permit it. 
e Supplying the Federal Housing Ad- 
ministration with guidelines for issuing 
loans to homebuilders in the vicinity of 
airports. Similar guidelines, designed to 
plot where noise complaints are most 
likely to develop, will be forwarded to 
municipal authorities. As recommended 
by earlier aviation studies, development 
of such data would be of value in zon 
ing land bordering an airport and might 
minimize the need for anti-noise pro- 
cedures of the tvpe found objectionabl« 
by some pilots. 
e Developing = improved 
Landing Svstem (ILS) components l'o 
lessen the effect of waves or bends in 
ILS courses, FAA is working on two 
new types of localizer antennas (AW 
May 15, p. 91), a new glide slope trans- 
mitter and flush-mounted ILS antenna 
in general. Should these projects prove 
successful, and should the British Bleu 
landing system be made an integral part 
of U. S. traffic control, the laving of 
leader cables along the approach to an 
instrument runway may prove unneces- 
sary. 

In a report on other, less advanced 
FAA safety projects, Theo. G. Linnert, 
head of ALPA’s engineering and _ air 
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Test Vehicle Simulates VTOL Aircraft 


Maneuverable test vehicle at Northrop Corp.’s Norair Division, Hawthorne, Calif., simu- 
lates the yaw, pitch and roll of a 40,000-Ib. supersonic VTOL fighter in hovering attitude. 
The simulator was built so that studies could be conducted on the control power-controlla- 
bility relationship for all-weather vertical landing and takeoff instrument flight. 
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Only AiResearch has 2 million components in 
aircraft environmental systems* 


Seeeeseeeeeeee 


Only AiResearch has 
life support systems for 
America’s astronauts 


eaeeteeneeese e See eeee8 8606828 € 


Only AiResearch 
has environmental systems 
now for tomorrow’s 
spacecraft 
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AiResearch has production hardware experience or has reached advanced stages in 
development contracts for these principal areas of a space environmental system: space 
radiators, glycol loops, supercritical cryogenic storage, atmospheric controls, fans, 
compressors and pumps. 

The company’s proven ability to produce all the components and integrate them into a 
complete environmental system reduces the problems of interface and assures the highest 
degree of optimization. 

A new laboratory is now being added to present facilities specifically designed to test 


environmental control systems for advanced space missions. 


*In world-wide service, with mean time between failure from 5000 to 40,000 hours on 


major high speed rotating machinery. 


AIRESEARCH MANUFACTURING DIVISIONS e Los Angeles 45, California + Phoenix, Arizona 


Systems and Components for: 
Aircraft, Missile, Spacecraft, Electronic, Nuclear and Industrial Applications 





W. L. Collier, chairman of ALPA’s 
airport rescue and fire committee, re- 
ported a sharp increase in the number 
of U.S. airports rated as having “good 
protection” since last year's safety 
forum. Last year, of 162 airports sur- 
veyed by ALPA, only 8% had good pro- 
tection, while 35% had “some protec- 
tion” and 57% “no protection,” Col- 
lier said. 

This year, by contrast, a survey of 
244 airports shows that 12% have good 
protectron, 56% some protection and 
32% no protection. 

Delta Capt. B. V. Hewes, a member 
of the rescue and fire committee, em- 
phasized that friction and static sparks 
account for only about 5% of the fires 
that follow airline accidents. A_ far 
greater hazard, Hewes said, is the tur- 
bine engine itself which continues to 
turn for some time even when thrown 
clear of the aircraft. Four parts of the 
turbine—the aft end of the compressor, 
the combustion cans, the turbine and 
the tail pipe—retain enough heat to ac- 
complish combustion for up to 45 min. 
after shutdown. Continued rotation of 
the engine, moreover, draws in fuel 
vapor from spillage and ignites it. 


Inerting System 


Answer to this, according to Hewes, 
is an efficient water or chemical inetrt- 
ing system. Although such a system 
was developed about five years ago, the 
carriers have not acquired it because of 
the cost and weight, he said. Hewes 
estimated that 10-12 gal. of water 
would cool turbine hot below 
ignition temperature. 

To cope with recent incidents of 
hydraulic system malfunctions expe- 
rienced by U.S. airlines, Hewes urged 
FAA to establish 10 civil “emergency 
landing fields” with 12,000- to 14,000- 
ft. runways. FAA then should equip 
these airports with complete ground 
crash-rescue equipment, _ fire-fighting 
helicopters and trained first aid and 
ambulance teams, Hewes said 

Edward H. Cockerham, executive 
vice president of the Air Traffic Con- 
trol Assn., said FAA should “‘concen- 
trate heavily” on an electronic system 
that would automatically furnish air- 
craft identification, altitude and posi- 
tion to controllers. As an interim meas- 
ure pending development of this sys- 
tem, Cockerham recommended _ that 
an effort be made to “level off these 
peaks and valleys of traffic load in high- 
density areas” by distributing airline 
departures more evenly around the 
clock. This, he said, should be accom- 
plished voluntarily if possible but by 
regulation if necessary. 

Initial move to determine the eco- 
nomic impact of such action would 
be the appointment of a committee 
composed of representatives of all seg- 
ments of the aviation community. This 


spots 


group would chart the volume of traffic 
moving into a high-density airport dur- 
ing a peak day, weighing it against the 
airport’s safe acceptance rate and the 
cost of all delays encountered. Recom- 
mendations to decrease peak loads and 
improve safety would emerge from this 
study, Cockerham suggested 

Turning to the problems of training 
aitline pilots, Capt. E. R. Watson of 
Eastern Air Lines, chairman of ALPA’s 
training plans committee, urged that it 
is unrealistic to require that pilots dem- 
onstrate equal degrees of skill in jet 
transport simulators and jet transports 

“The one major deterrent to some 
line pilot’s acceptance of a good com 
prehensive training and checking pro 
gram is the over-zealous, lint-picking 
actions of FAA training and 
checking specialists,” Watson charged 
Line pilots respond to this ‘academic’ 
approach by seeking to reduce the time 
they are exposed to such treatment 
The result, according to Watson, is 
that some pilot groups were too quick 
in agreeing with Air Transport Assn 
that many training and checking ma 
neuvers should be eliminated 

Watson urged ALPA to appeal once 
again for a copilot Air Transport Rating 
because, he said, some with 
I’AA’s sanction, are taking strong dis 
ciplinary action against captains when 
their copilots cause an accident 

In a progress report on Project SCAN 

System for the Collection and Analvsis 
of Near-Miss Reports—Jerome Lederer, 
director of the Flight Safety Founda 
tion, said that 1,500 reports were r 
ceived by his office during the first 
two weeks of the “non-punitive” pro 
gram initiated by FAA Administrator 
N. E. Halaby. Some of these, Lederer 
said, were two to three years old. Of 


ye 


some 
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Superconducting Magnet 
Superconducting magnet, called most power- 
ful ever built for its size and weight by 
Westinghouse Electric which developed it, 


produces 43,000 gauss. Magnet, which is 
operated at —450F in liquid helium, con- 
tains about 4 mi. of wire, 10 mils in diam- 


eter, made of niobium-zirconium alloy. 
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ing VI [FR weather were the two 
most \ffenses listed by Becker. 


rector 


ATC Efficiency 
J. Bechtold, of ALPA’s ATC 
Capt. David S. Little, chair 
ALPA’s all-weather flight com- 
Capt. John F’. Gill, director 
fetv for Eastern Air Lines, 
1 series of recommendations 
ATC efficiency and 
FAA or the airlines, thes¢ 
|, should: 
a precise instrument to aid 
tating their jets on takeoff 
umentation and pilot fail 
tate probably have caused 


it’” recent accidents, Gill 


boost 


fy the manner in which jet 
1d approach couplers are 
ording to Capt. Little, 

st be devised to enable a 

iple on an ILS course 
iircraft is above or below 

fter he has turned to final 
nything less than a 90- 

“one simple control move 


the complexity of ATC de 

inces and allow pilots more 

takeoff before ordering them 

lio frequencies. “Judicious 

ivil Standard Instrument 

rocedures” should provide 

f relief, Capt. Bechtold 

ng ATC personnel the per- 

iracteristics Of various alr 

help solve the “change fre- 
quen blem, he added. 

e Eliminate all compulsory reporting 

point 17 en route airways to hold 

nunications workloads. Be 

must monitor ATC fre 

t all times, Bechtold said, 

uld interrogate pilots for 

sition information. He esti 

practice would cut 

e communication by about 


this 


: halt to the testing of Century- 
fighters and other high per 
nilitary aircraft in congested 


Call 


Cas 











Control 
and 
Instrumentation 
Engineers 


A key research and development program is now underway 
at Atomics International to design long-life, compact, light- 
weight nuclear reactors that will provide auxiliary power 
systems for space applications. Many interesting problems 
exist to challenge electrical engineers who want to relate 
their present experience to reactor technology in any of the 
following areas: 


FLIGHT INSTRUMENTATION DESIGN 

Electrical control system design and/or aircraft or missile 
flight instrumentation design. Will establish flight instru- 
mentation requirements, block diagrams for flight and test 
systems, preliminary specifications for each instrument or 
subsystem. 


TELEMETRY 

Responsible engineers to analyze, plan and specify the telem- 
etry required to ascertain the performance of nuclear 
power plants during space tests. The individuals must have 
experience in missile instrumentation and telemetry of tem- 
perature, vibration, acceleration, etc. BS or MSEE preferred. 


CONTROL ANALYSIS 

Dynamic and control analysis including system start-up and 
full power operation. BS or MSEE plus familiarity with 
latest analog and digital techniques required. 


CIRCUIT DESIGN 

Electronics engineers experienced with both vacuum tube 
and magnetic devices to design and develop control circuits 
for compact nuclear power plants. 


All qualified applicants will receive consideration for employment without 
regard to race, creed, color, or national origin. 


For specific details write: Mr.J.X.Newton, Personnel 
Office, Atomics International, 8900 DeSoto Avenue, 
Canoga Park, California. 


ATOMICS INTERNATIONAL 


DIVISION OF NORTH AMERICAN AVIATION 











WHO'S WHERE 


(Continued from page 23) 





Changes 


Roy E. Pryor, manager-MF295 engine 
project, General Electric Co., Cincinnati. 

Robert A. Kirkman, staff engineer, Elec- 
tronic Design Integration Department, Space 
Technology Laboratories, Inc., Los Angeles, 
Calif., a subsidiary of Thompson Ramo 
Wooldridge, Inc. 

Harold Rind, chief of Republic Aviation 
Corp.’s Space Environment Laboratory, 
Farmingdale, N.Y. 

Dean P. Stowell, assistant to the vice 
president-general manager, Boeing’s <Aero- 
Space Division, Seattle, Wash. 

Ralph V. O’Brien, customer service repre- 
sentative-Washington, D.C., for the Elec- 
tronic Equipment Division of McDonnell 
\ircraft Corp. 

Raymond F. Crisp, manager-aerospace 
contracting, Aerospace Communications 
and Controls Division, Defense Electronic 
Products, Radio Corporation of America, 
Burlington, Mass. 

Raymond W. Meyer, director of quality 
assurance, Eitel-McCullough, Inc., San Car- 
los, Calif. 

Arthur E. Cooper, manager of research 
and engineering, Federal Systems Division, 
International Business Machines Corp., 
Rockville, Md., and Raymond A. Soderberg, 
director of operations planning. 

Ralph W. Elsner, engineering manager, 
Western Center, Motorola Military Elec- 
tronics Division, Scottsdale, Ariz. 

Raymond Trapp, general sales manager, 
Bendix Products Aerospace Division, South 
Bend, Ind. 

Dr. Joseph M. Brown, associate depart- 
ment head, Vehicle Systems Department, 
Systems Research and Planning Division, 
Aerospace Corp., Los Angeles, Calif. 

Harold L. Flowers, general manager of 
engineering, Electronics Operation, Avco’s 
Electronics and Ordnance Division, Cincin- 
nati, Ohio. 

Warren E. Racine, assistant to the general 
manager, Traid Corp., Encino, Calif. 

Howard F. Marx, director of corporate 
planning, Ling-Temco-Vought, Inc., Dallas, 


ex. 

William R. Boyd, III, director of aviation 
and government sales, Cities Service Co., 
New York, N.Y. 

Rolf D. Weglein, head-product develop- 
ment, Hughes Aircraft Co.’s Microwave 
Tube Division, Culver City, Calif. 

Dawson E. Teaford, administrative assist- 
ant to the president, Bourns, Inc., Riverside, 
Calif. 

Dr. Harry E. Weaver, manager-optical 
pumping and cryogenics research, Varian 
Associates’ Instrument Division, Palo Alto, 
Calif., and Dr. James T. Arnold, manager- 
research in geophysics and space physics. 

John C. Stobo, assistant manager, Ray- 
theon Co.’s Aero/Weapons Division, Lex- 
ington, Mass. Mr. Stobo continues as man- 
ager of the Division’s Airborne Equipment 
Operation. 

George A. Warde, general production 
manager, American Airlines’ Tulsa, Okla., 
Maintenance Base. Bonnie V. Nabors suc- 
ceeds Mr. Warde as manager-production 
scheduling and contro} at Tulsa. 
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EMPLOYMENT OPPORTUNITIES 


NATIONAL The Advertisements in this section include all employment opportunities—executive, management, 

COVERAGE technical, selling, office, skilled, manual, etc. 
Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Werk Selling Oppertunities Offered Laber Bureaus 

DISPLAYED ——— RATES—— — UNMDISPLAYED 
The advertising rate is $60.20 per inch for all advertising appearing on other $2.70 per a minimum 3 lines. Te Ggure advance payment count § average 
than ® contract basis. Frequency rates quoted on request. words a tine. 
Position Wanted “ade 4 +2 above rate 


An Advertising inch is measured %” vertically on a column—3 columns— Box Numbere—counts 
30 inches to a page. Discount of 10% if tall payment is made in advance for 4 consecutive 
inse: 


Subject to Agency Commission. Not poy to Agency Commission. 
Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. O. Box 12, N. Y. 36, N. Y. 














ADDRESS BOX NO. REPLIES TO: Bor No, 
Classified Adv. Div. of this publication. 
one Ea ty Ae B 
N 4 26 0. Bor 12 . : 
CHICAGO 11: 645 N. Michigan Ave. LIVE in sunny San Diego! 


SAN FRANCISCO 11: 255 California St. 





POSITIONS VACANT New and expanded programs have created 


Wanted—ATR Pilot and Co-Pilot Mechanic, immediate R & D openings for 
both with considerable Super 18 experience. 


Co-Pilot must have Commercial, MEL, in- 
strument, A&P. Contact Aviation Division, 
Post Office Box 1348, Kansas City 41, Mis- 


souri. 

Helicopter Pilots—AP Mechanics. Excellent . . 
career opportunities for well qualified heli- in the fields of 
copter flight and licensed maintenance per- 
sonnel. Current openings. Send complete 

resume to Petroleum Helicopters, Lafayette, TURBOMACHINERY AND 


Louisiana. 








FOSTIONS WaNre AEROSPACE VEHICLE SUBSYSTEMS 
Noted "Industrial Scientist, M.S.; Ph. D. ‘ $e. D. 

nated oases and Senne a 2 F 1C l D | t E - 

missile, jets an aero- Cc . - 

7456, Aviation Week. ore weiie ue ontro s eve opmen ungineers 
Corporation Pilot: Desires position with Airframe and Rocket Design Engineers 
rr, <p 4 et with —- judg- . 

ment based on ‘ ours and extensive : 

experience in the efficient egeunties of cor- Ceramics Engineers 

poration aircraft. ATR, DC-4, DC-3, Lock- P » 

heed 18, and A&E Ratings. Reply: PW-7696, Physical Chemists 

Aviation Week. ? 

Professional Corp. | Pilot. 4 Airline transport 
rating s. comm 000 3. ° 
Inst. fit. inate. Licensed. Aircraft “% Eng. SOLAR SPECIFICS: . Ss. 
Mech. Age 34, married, sober, best ref. Will Solar is making many significant contributions to turbo- 
relocate. Interested in light or heavy twin - ‘ 

operation with progressive company. FO machinery development, high temperature materials research, 
ee Ee ae ee and design of subsystems for aircraft and space vehicles. A 


pom of Eneineer. Copeneness be aie, new 60,000 sq. ft. Engineering and Research building was 
1 oducts o aft, iss ¥ ec- 
tronic, aor industrial customers. Has aero- recently completed. Company backlog has an excellent balance 
nautical, promotional, and administrative . . e 

background. Seclces am. ‘with " geaereh between commercial and military contracts 

company. PW-7759, Aviation Week. 


Airline Pilot, : age 38, ATR pcs, Light Twins, ° 
9,000 hrs. command foreign and domestic: FINE LIVING: 
6 years local service airline experience, 6 : ausa ; + P j 

years giles tstracses a: Gols aes San Diego living is rewarding, offering the nation's finest 
married. Only positions with stable future year-round climate and recreation, education, and cultural 


considered. Currently employed. 6 months 
notice required. PW-7753, Aviation Week. advantages. 


Sal + cial SME Land Seaplane 


Rotorcraft Instrument ratings. ) Operations WRITE TODAY: 


and maintenance experience. Desires —— 
aircraf will locate. Res —_ , : 
ovallaniie.” Gareieos Brent, 24 Fifth Avenue. Send resume of your qualifications to Louis Klein, Dept. 


New York 11, N. Y. i: E-747, Solar, 2200 Pacific Highway, San Diego 1, California. 
Test Pilot major jet transport mfr., 45, 2 
years college, multi-lingual, individualistic, 
ATR, 14,000 hrs., piston, jet, prop-jet, trans- 
port, bomber, fighter, land, sea, domestic, 


foreign, supervisor experience, desires chal- ~~ 
lenzine change as pilot or foreign repre- .) 
sentative. PW-7697, Aviation Week. 


IN ALL INTERESTS OF AVIATION A Subsidiary of International Harveste Company 


If You’re Important, you either read 


AVIATION WEEK An equal opportunity employer 


or you advertise in it, or both. 
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EMPLOYMENT OPPORTUNITIES 
Pree 
pioneer and leading manufacturer 


of rotary wing aircraft 


offers technically satisfying and 
rewarding growth opportunities 
for qualified .. . 


We have taken a giant step through the 
combining of Chance Vought Corporation and 
Ling-Temco Electronics to form Ling-Temco- 
Vought, a highly diversified industrial complex. 
Vought’s Aeronautics ond Astronautics divisions 
are expanding rapidly with major military, 
NASA and commercial programs. 

Aeronautics is specializing in military and 


AERODYNAMICISTS 
SYSTEMS ANALYSTS 
AUTOMATIC CONTROLS ANALYSTS 





Sikorsky Aircraft is making rapid advances in 
a variety of stimulating long-range programs. 
New military and commercial explorations and 
requirements offer unusual opportunities to 
further professional status and build for a 
solid future with personal growth. We offer 
qualified men important roles in this fascinat- 
ing and ever-growing field of helicopters. 





commercial products for the atmosphere. These 
include missile, aircraft, environmental escape 
systems, and other high performance weapons 
systems such as the recently awarded VTOL 
program. 

Astronautics projects include booster systems 
and manned/unmanned space vehicles plus 
extensive activities in broad fields of research 
and development. 

Engineers and scientists who qualify will be 


Please submit your resume, including minimum salary¥ requirements, 


sy Ge. tad Kabataan, Pomaenl Geen given key responsibilities in these fields... 


Sikorsky Aircraft Saar < Relien 


An Equal Opportunity Employer 


STRATFORD, CONNECTICUT 











Missile, Aerospace, Sciences 
Growing west coast manufacturer of proprietary 
components and sub-systems needs aggressive repre- 
sentation with education and experience in these 
fields. Liberal commission—all territories. 

RW-7609 Aviation Week 
255 California St., San Francisco 11, Calif. 








Your Inquiries to 
Advertisers Will 
Have Special Value... 


—for you—the advertiser 
—and the publisher, if 
you mention this publica- 
tion. Advertisers value 
highly this evidence of 
the publication you read. 
Satisfied advertisers en- 
able the publisher to se- 
cure more advertisers and 
—more advertisers mean 
more information on 
more products or better 
service — more value — to 
YOU. 











What is 


your 
problem ? 


Competent men for your 
staff? . . . employment? 
... or are you looking for 
—or offering—a business 
opportunity of special in- 
terest to readers of this 
publication? You can get 
their attention—at small 
cost—through an adver- 
tisement in the Employ- 
ment Section of AVIA- 
TION WEEK. 











e 


These new career positions call for a great 
deal of personal contribution and growth 
potential. We ore particularly interested in 
professional people who are recognized now 
for their work in one of these areas. 


| all qualified applicants will be considered 


without regard to race, creed, color or 
national origin. 
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ENGINEERS & SCIENTISTS: 


OTal-ma-} me cemeaal-t- 0-1 lame dal —medal-Uil-lalel are) mr- Wi lelale id ti gaa) 
Vt -t0efalasl-Ja) umm © ¢-laslial- mi dal me olaolois-las-Mmaalt-t lela 


27 MILLIO N In concept, 412-L is an electronic air weapons control 


/ air space management — 


system providing universal ai 
( UBIC outside the continental United States. 


It will consist of a closely coordinated network of data 


MILES acquisition stations, data processing and display centers 
and weapon bases. It provides the tools for effective 
and flexible airspace management — continent-wide or in 
OF single-point defense. Vital detection and tracking 


information is supplied automatically to human decision- 


makers within seconds. ective direction of both 
manned and unmanned weapons, including return of 
manned aircraft to base, is a system function. 
MANAGEMEN | ] Managing the over-all 412-L program is the task of 
Bs General Electric’s weapon system management team, 


under the direction of the U.S. Air Force’s Electronic 
If you have been seeking professional challenge of Supporting System Project Office. The Air Force and 
this magnitude, and your experience is in any of the areas G.E. direct the 412-L program from system concept and 
listed, we urge you to get in touch with us. development, through the buying, producing, installation 
COMMUNICATION SYSTEMS PROGRAMMING ANALYSIS and checkout of complete operating equipments. 
OPERATIONS ANALYSIS ENGINEERING WRITING 
SYSTEM EQUIPMENT ANTENNA & MICROWAVE Write in strict confidence to Mr. P. W. Christos, 
ANALYSIS COMPONENTS Div. 64-WS, DEFENSE SYSTEMS DEPARTMENT, 
WEAPONS INTEGRATION oisbasaia G 1 Electric C : N h Ligh 
APPLIED MATHEMATICS EQUIPMENT EVALUATION enerai fiectri vompany, orthern Lights 
Office Building — Syracuse, New York 


TELECOMMUNICATIONS INFORMATION PROCESSING 
SYSTEMS DESIGN & DISPLAY SYSTEMS 
: CET) DEFENSE SYSTEMS DEPARTMENT An Equal Opportunity Employer 


Using the hypothetical example of a 412-L system A Department of the Defense Electron 
covering Australia alone, a rough approximation of 


the airspace to be managed may be arrived at by multiplying fi v 
the continent’s area (roughly, 2.97 million miles) by the 9.4 e N ia R A L ( y = 


miles of altitude within easy reach of today’s aircraft. 
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EMPLOYMENT OPPORTUNITIES 


“SUCCESS STORIES" 


. on the manifold accom- 








‘Put Yourself in the 
Other Fellow’s Place” 





plishments of THIOKOL’s able scientific and engineering groups bear 
such thrilling ‘‘western” titles as Apache, Cherokee and Cajun. Actually, 
these are just a few of the meaningful names we toss around our 
Chemical and Propellant laboratories . . . for we take considerable 
pride, too, in our contributions to such scouts of the skyways as 
Dyna Soar, Titan Ii, Subroc, Mercury, Pershing and Nike Zeus. 

These are but the outward manifestations of our accomplishments... 
of our plans for the future... YOUR FUTURE with us in such 
important development positions as: 


Engineers... Statisticians 
Physicists... Technical Writers 


Our needs are for people at all levels, even for people experienced in 
other fields, but with ability to take their own background and the 
principles involved and interpret them in a manner which would qualify 


them as: 

M@ MECHANICAL or AERONAUTICAL ENGINEERS: experienced in one of 
the following: aircraft or rocket components design, propulsion, stress analysis, 
materials selection and gas dynamics. 

W@ DESIGN ENGINEERS: with experience in design of aircraft or rocket com- 
ponents and test equipment. 

@ STRESS ANALYSTS: competent in specific design problems and experi- 
mental analysis as related to airframes, pressure vessels and allied areas. Two to 
five years’ experience desired. 

@ TEST ENGINEERS: able to design tests to meet objectives as well as spe- 
cify the equipment and material to be used for complete proving of rockets and 
components, including recording and interpretation of static and environmental 
testing. This includes such areas as vibration, shock and temperature control. 

@ SPECIALISTS: with higher than average, proven record of accomplishment in 
heat transfer, gas dynamics, combustion theory, stress, photoelasticity, visco- 
elasticity and numerical analysis 

@ INSTRUMENTATION ENGINEERS: with proven background in digital and 
analog data acquisition systems and related equipment 

@ SCIENTIFIC PROGRAMMER: with B.S. or advanced degree in Mathematics, 
Engineering, or Physics; position requires minimum of 18 months’ experience in 
programming on digital computers. We will train qualified applicant for IBM 7070 
and 1401 System 

@ QUALITY CONTROL and RELIABILITY ENGINEERS: responsible for 
design review, failure analysis, reliability improvement, coordination with Quality 
Control and program reports in support of the reliability function for rocket engine 
design, development and production. From three (3) to eight (8) years’ Quality Con- 
trol or design experience in aircraft, missile or allied field essential. 

@ TECHNICAL WRITERS: must be quick and able to assimilate test reports 
and testing proposal operations. 


YOU...and YOUR FAMILY 


. will be interested in these facts: (1) there is ample real estate for 
lease, rent or purchase in the area; (2) there are no educational prob- 
lems, Our system is tops and the University of Delaware is only 15 
minutes by car; (3) Washington, Baltimore and Philadelphia cultural 
environment within 114 hours travel time by car; (4) shore and moun- 
tain resorts galore; (5) ‘‘crabbing”’ and fishing in salt or fresh water; 
(6) mild winters, at the head of Chesapeake Bay. 


AN EQUAL OPPORTUNITY EMPLOYER 


Start Your Own SUCCESS STORY ... NOW! 
Send Résumé to WALTON JONES, Personnel Director 


Vhcoko € cremica Corp. 


ELKTON, MARYLAND 











10 EMPLOYERS 
10 EMPLOYEES 


Letters written offering Em- 
ployment or applying for same 
are written with the hope of 
satisfying a current need. An 
answer, regardless of whether 
it is favorable or not, is us- 
ually expected. 








MR. EMPLOYER, won't you re- 
move the mystery about the 
status of an employee's appli- 
cation by acknowledging all 
applicants and not just the 
promising candidates. 


MR. EMPLOYEE you, too, can 
help by acknowledging appli- 
cations and job offers. This 
would encourage more com- 
panies to answer position 
wanted ads in this section. 


We make this suggestion in a 
spirit of helpful cooperation 
between employers and em- 
ployees. 


This section will be the more 
useful to all as a result of this 
consideration. 


Classified Advertising Division 


McGRAW-HILL 


PUBLISHING CO., INC. 


330 West 42nd St., 
New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS: you can probe 


the propulsion future in 


CONNECTICUT or FLORIDA 


EAST HARTFORD 
ENGINEERING FACILITY 


WIDE-RANGE OPPORTUNITIES—Pratt & Whitney's 
main plant facility in East Hartford, Connecticut, is 
expanding its operations in advanced research and 
development projects and long-range planning. In 
addition to our established capability in the flight 
propulsion field, we are exploring the fringe areas 
of technical knowledge in aerospaceplane propulsion 
systems, magnetohydrodynamics, thermionic, and 
thermo-electric conversion; solar energy conversion, 
supersonic combustion, fuel cells, and nuclear power 
for military, space, marine, and industrial applica- 
tions. Other engineering studies are being conducted 
on advanced turbojets and turbofans including re- 
generative turbine engines and supersonic transport 
propulsion systems. 


In support of our engineers we have the world’s 
largest privately-owned installation for the develop- 
ment-testing of advanced powerplant and high- 
power rotating machinery as well as the latest in 
automatic data acquisition systems and computer 
facilities. 


EDUCATIONAL ADVANCEMENT—Engineers at Pratt 
& Whitney Aircraft have an unusually fine opportunity 
to continue their formal education under the United 
Aircraft Corporation Graduate Education Program 
with full tuition costs being paid by the company 
directly to the institutions involved for those who 
successfully complete the requirements for advance 
degrees. Excellent courses are offered at the Rens- 
selaer Polytechnic Institute Hartford Graduate 
Center located a few miles from our East Hartford 
Piant as well as at other fully accredited schools 
in Connecticut. 
EXCELLENT LIVING CONDITIONS—Pratt & Whitney 
Aircraft is ideatiy located in picturesque New Eng- 
land, midway between Boston and New York. Year 
round recreational facilities abound at the seashore, 
lakes and mountains. 
Openings exist at all levels of experience for engi- 
neers and scientists who want to work as part of a 
team dedicated to maintaining Pratt & Whitney's 
position of leadership in the future. 
Please submit your r » including 

minimum salary requirements, to: 

MR. P. R. SMITH, OFFICE 70 

PRATT & WHITNEY AIRCRAFT 

410 MAIN STREET 
EAST HARTFORD 8, CONNECTICUT 








FLORIDA RESEARCH AND 
DEVELOPMENT CENTER 


From out of Florida comes the power to put man 
into the vast outer reaches pace or propel him 
at record speed in the atnr phere. The locale is 
the seven-thousand acre site of Pratt & Whitney 
Aircraft's Research and Deve ent Center at West 
Paim Beach, Florida 


ENGINEERING PROGRESS—Witt the few short 
years since its activation, the Center's creative 
achievements have assumed truly significant pro- 
portions. Today the materia! results are exemplified 
by our current engineering projects which include 
hydrogen fueled rocket engine nd advanced su- 
personic aircraft powerplants r engineering ac- 
complishments and versatility have well equipped 
us for challenging new assignments in developing 
new concepts and technique »day'’s space age. 
Advanced studies in applied research include space 
vehicle mission analysis, advanced propulsion 
systems studies, advanced fabrication techniques, 
advanced control systen studies in the 
cryogenic field. 


EXCELLENT FACILITIES—The squate support of 
such engineering feats dema the finest of facili- 
ties. The Florida Research and Development Center 
is one of the world’s most plete technological 
facilities devoted to aerospace propulsion. These 
facilities provide for the accelerated development of 
advanced rocket motors, high Mach turbojet engines, 
full-scale rocket components, fuels and fuel han- 
dling. And further assisting ngineers are com- 
prehensive automatic data a tion and process- 
ing systems, including the latest in computing 
facilities. 


IDEAL ENVIRONMENT—The calibre of men we seek 
is typified by Pratt & Whitney engineering advances. 
We invite communications fr engineers and 
scientists who would enjoy working in a vacation 
climate. Just a few minutes from the Center are 
pleasant communities prov g year-round golf, 
water skiing, fishing, boating ning or just plain 
sunning on golden beaches 


Please submit your resume, including 
minimum salary requirements, to: 


MR. J. W. MORTON, OFFICE 70 
PRATT & WHITNEY AIRCRAFT 
WEST PALM BEACH 
FLORIDA 


All replies will be handled 
promptly and in plet fid 





re, Pratt & Whitney Aircraft DIVISION OF “Roe CORP. 


AN EQUAL OPPORTUNITY EMPLOYER. 
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EMPLOYMENT OPPORTUNITIES 


A MESSAGE DIRECTED TO 
ENGINEERS AND SCIENTISTS 

Who Have Received Their Doctoral 
Degrees and are Recognized 
Authorities in Their Fields 


AEARFOlT 
ANNOUNCES THE 


‘ESTABLISHMENT OF 
ANEW RESEARCH 


CENTER FOR THE 
AEROSPACE 
SCIENCES 





15 SECONDS 
ON THE SURFACE OF THE SUN 


Cornell Aeronautical Laboratory has devised a new facility, the Wave 
Superheater*, which simulates, for approximately full-scale models, the 
extreme conditions of hypersonic flight. Temperatures of roughly 9000°R, 
suitable for research on many hypersonic problems, can be generated if 
the test gas is air, and approximately 17,000°R if the test gas is argon. 
Test times of 15 seconds at speeds up to Mach 15 can be obtained in this 
continuously operating shock tube device. The large, 40-square-foot test 
section permits simultaneous testing over a much greater range of test 
conditions than can be accommodated in any existing facility. Such com- 
posite testing gives the engineer a means of checking aerophysical and 
aerostructural interactions. 

For this and other advanced research programs we need capable engineers. 
Attractive compensation, freedom to select the type of research suited to 
your interests and background, and a climate conducive to rapid profes- 
sional advancement are among the many advantages available to you here. 
Mail the coupon for details. 

* Now being developed under ARPA sponsorship 


ia 

\ 

Ai } CORNELL AERONAUTICAL LABORATORY, INC. 
a 

ee } OF CORNELL UNIVERSITY 


a 


J. V. RENTSCHLER 
CORNELL AERONAUTICAL LABORATORY, INC. 
Buffalo 21, New York 


Please send me your brochure, ‘‘A Community of Science.”’ 


Name 





Street 








City ae 2 >, ___ Zone 





} Please include employment information. 


All qualified applicants will receive consideration for employment without regard te race, creed, color 
or national origin. 








| 


under the direction of 
Dr. Robert C. Langford 


A NUCLEUS OF PRINCIPAL STAFF 
SCIENTISTS FROM MANY FIELDS 
OF SCIENCE IS NOW BEING FORMED 


MEN WITH SCIENTIFIC VISION 
...and a touch of the missionary 
spirit that plays a significant part 
in building a research capability 
of this order, are invited to inquire 
about key appointments now open 
in areas indicated below. (Doctoral 
degree, and at least eight years re- 
search experience, is mandatory.) 











Oceanography — to investigate natural 
phenomena, in order to arrive at a more 
perfect understanding of the effect of 
earth sciences on systems required by 
government. (A vessel will be provided) 


Radiation Sciences — to increase under- 
standing of plasmas, wave propagation; 
to fully explore energy conversion and 
infrared technologies. 


Astrospace Environments — to study nat- 
ural phenomena in order to provide a 
more perfect understanding of environ- 
mental boundaries of space systems. 


Hydraulics & Pneumatics —to provide a 
fuller understanding of fluid technology 
in dynamic systems. 


Guidance & Navigation — Terrestrial and 
Celestial — to develop a broader compre- 
hension of the needs of future systems. 


Physics—Specialists in Modern Materials 
research pertaining to solid state, fluid, 
magnetic and dielectric materials. 


Chemistry — to develop and extend range 
and application of organic and inorganic 
materials. Activity will be in both mate- 
rials and processes. 


Metallurgy — to serve as authority on 
metallurgical properties of Modern Mate- 
rials — function-wear, defect propagation 
and anelasticity. 


& Please write Dr. Langford at some 
length about your interests and past work. 
Copies of papers written or presented will 
be appreciated —and returned, if desired. 
An Equal Opportunity Employer 
KEARFOTT DIVISION 
GENERAL PRECISION. INC, 





Dept. 4A / 1150 McBride Avenue 
Little Falis, New Jersey 
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Within the next few years a powerful astronomical ob- 
servatory will be placed in orbit outside the distortion of 
the earth’s atmosphere. The space observatory will leok 
at interstellar matter, map the sky’s ultraviolet light and 
perform other experiments to help scientists understand 
how stars and nebulae are born. 


IBM is developing an advanced memory system to go 
aloft in this satellite and store its observations. The sys- 
tem will receive instructions from the ground, help aim 
the satellite’s instruments and hold collected data for 
periodic radio transmission back to earth. 


The new space memory, being developed by IBM for 
Grumman Aircraft Engineering Corporation and the God 
dard Space Flight Center of the National Aeronautics 
and Space Administration, called for some unusual solu- 
tions from IBM engineers. For example, they were able 
to reduce power demands considerably by designing the 
memory to read out information over and over without 
writing it back into memory each time. Another signifi- 


cant accomplishment is the remarkable design reliability 
of the new system, achieved through new techniques of 


redundant circuitry. 
in systems development re- 
vel easily back and forth 
\t IBM, people with this 
important advances in 
microwaves, magnetics 


Solving problems like th 
quires imagination that 

across technical discip! 

kind of imagination are 1g 
such areas as semicon 
and superconductivity. | f these fields interests you 
—and you have a degr “perience in engineering, 
mathematics or one of nces—wed like to hear 


from you. 


ceive consideration with- 
r or national origin. Please 


Ail qualified applicant 
out regard to race, cree 
write: 

Manager of Technical | 
IBM Corporation, Depa 
590 Madison Avenue 


New York 22, New York 
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SATELLITE MEMORY SYSTEM: Control Center For An Orbiting Observatory 








SEARCHLIGHT SECTION 


OPPORTUNITIES 


DISPLAYED RATE: 


The advertising rate is $31.00 per inch for all advertising appearing on 
other than on contract basis. Contract rates on request. 


AN ADVERTISING INCH is measured % inch vertically on one column, 


3 columns—30 inches—to a page. 


EQUIP! 


MES NT USED or RESALE 


$2.70 a line, minimum 3 lines. To figure advance payment count 5 
average words as a fine. 


PROPOSALS, $2.70 a line an insertion. 
BOX NUMBERS count as one line additional in undisplayed ads. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 











PBY 8-25 8-23 
R2600-35 

These engines no time since major overhaul by well 

known civilian shop. Guaranteed no rust or corro- 

sion, in steel pressurized cans. Hurry, these won't 

aah od at $1450.00, or $1250.00 each, lots of four 

or 


~ cHRis Dd. STOLTZFUS AGENCY 
P. Q Box 4 P yl 
DUdley Y 1145 











C47B/DC-3 

POR LEASE OR SALE 
Carge/Pass. Conf. Total 17.8100 TSO 400 hours. 
32 Burne Seats, Airline Radio. 
Other Alroraft available, alse interested In pur- 
chasing other transports. 

BOREAS CORPORATION 
50 Bread Street New York 4, N. Y. 








FOR SALE 
C-46-F AIRCRAFT 


T Category Convertible Passenger & 
Cargo Configuration 


E. th? e Fi r} g Av Sieh, 
Write P. 0. Box 59-2315, Miami, Flerida 











For sale or Lease: 
Beaver aircraft on floats $43,000. 
Beaver floats without fittings $2000. 
located in Canado. 


PACIFIC PROPELLER, INC. 
Bex 6176, Riv. Hts. Br. Seattle 88, Washingten 














ADDRESS BOX NO. REPLIES TO: Box No. 
Classified Adv. Div. of thia publication. 
Bend to office nearest you. 
NEW YORK 86: P. 0. Box 12 
CHICAGO 11: 645 N. Michigan Ave. 
SAN FRANCISCO 11: 255 California St. 





FOR SALE 


Fer Sale—1i1960 Super G. Beechcraft. Tetal 
time 500 hrs. since new—features full in- 
strumentation radio, long range tanks—con- 
vertible executive 5 seat interior to 9 place 
Aviation 





high density seating. FS-7731, 
Veek. 





Fer Sale—Executive DeHaviliand Deve. Lew 
time airframe—Zero time SMOH engines— 
All mods complete—new interior—exterior 
ama and repainted. FS-7733, Aviation 
Week. 


For Sale—G44 Super Widgeon—-Six place 

amphibian—long range tanks—VHF (Dual 

omni), ADF and LF radios. Extensive recon- 

as just completed. FS-7736, Aviation 
eek. 


For Sale—PEY SA. Converted te 285 ACF 
Cat. Seating 10 passengers and 3 crew. 
Wide cargo doors. Dash 94 mod. P and W 
engines. Large list of spares. FS-7739, Avia- 
tion Week. 














WANTED 


Wanted—Purch er lease—ieng range Jet 
equipment—Boeing or DC-8 aircraft. P.O. 
Box 9286, O'Hare Fid. Chicago 66. 
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SEARCHLIGHT 
Equipment 
Locating Service 


No Cost or Obligation 


This service is aimed at 
helping you, the reader of 
“SEARCHLIGHT”, to lo- 
cate Surplus new and used 
aviation equipment and 
components not currently 
advertised. (This service is 
for USER-BUYERS only). 


How to use: Check the deal- 
er ads to see if what you 
want is not currently ad- 
vertised. If not, send us the 
specifications of the equip- 
ment wanted on the coupon 
below, or on your own com- 
pany letterhead to: 


Searchlight Equipment 
locating Service 


c/o AVIATION WEEK 
P. O. Box 12, N. Y. 36, N. Y. 


Your requirements will be 
brought promptly to the at- 
tention of the equipment 
dealers advertising in this 
section. You will receive re- 
plies directly from them. 

Seorchlight Equip ¢ Locating Service 

c/o AVIATION WEEK 

P. O. Box 12, N. Y. 36, N. Y. 


Please help us locate the following equip- 
ment components. 








FOR SALE 


BURROUGHS CORPORATION 
DOVE NTOL 


S/N 04468 Manufactured 1956. Total 
time 9$-1-61—1855 hours. DeHavilland 
(England) overhauled Mk I] engines, 
Horton Interior, American dual instru- 
ment panel, Bendix and ARC radios. 
DME, Dallas Aero Flat Aux tank and 
augmenters. Complete spare power 
pack including cowling. prop. spinner. 
accessories, motor mount and oi] tank. 
Many spare parte and special tools. 
Immaculately maintained and operated. 


Phone: Don MacDonald, 
Chief Pilot at Detroit 
WHitney 1-9670 
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About Classified Advertising 
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THE McGRAW-HILL 
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J. GRANT 

DENVER, 2 
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J. PATTEN 


DETROIT, 26 
856 Penobscot “—_. 
Wwe 


HOUSTON, 25 
Holcombe Bivd. 
Prudential Bldg., Room W-724 

GENE HOLLAND 

LOS ANGELES, 17 

1125 W. 6th St. HUntley 2-5450 
WwW. C. GRIES 

NEW YORK, ae 

aaa a 2 


TRinity 5-0523 


+ a” 2-1793 
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JA 6-1281 


Oxford 5-5959 
“BUCHANAN R. P. LAWLESS 
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ELECTRONIC EQUIPMENT 
DESIGN and CONSTRUCTION 


Just Out. Here’s a practical book to 
ip you design and build electronic 
juipment to perform in space and 
ther severe environments. In down- 
earth engineering terms, it takes 

through each step of the de 
sig to final systems assembly. 

Shows how you translate design into 

ipment that performs under dif- 
t environmental conditions. By 
Dummer, C. Brunetti, and 
241 pp., 47 illus., $8.50. 


Ww. A. 
K. Lee. 


COMPUTER CONTROL 
SYSTEMS TECHNOLOGY 


Just Out. Brings you a unified view 

f and penetrating insight into the 

epts, design techniques, and ap- 

ations of computer control sys- 

ms. A technological warehouse for 

facts, ideas, and information you 

ed. Edited by C. T. Leondes, Uni- 

versity of California. 649 pp., 348 
illas., $16.00, 


ELECTROMECHANICAL 
SYSTEM THEORY 


Just Out. Here are the formulation 

edures and applications you need 

r the unique engineering discipline 

lumped-parameter system analy- 

Thoroughly details each stage. 

By Herman E,_ Koenig, Michigan 

State Univ.; and William A. Black- 

well, Southern Methodist Univ. 520 
pp.. 367 illus., $14.50. 


LINEAR VACUUM-TUBE 
end TRANSISTOR CIRCUITS 


Just Out. This practical book clearly 
ribes and illustrates how to an 

x and design modern vacuum- 
ind transistor linear circuits 
effectively. By A. J, Cote, Jr. 

snd J. B. Oakes, The Johns Hopkins 
Univ 411 pp., 263 illus., 34 tables, 


$10.75 


SYNTHESIS OF 
OPTIMUM CONTROL SYSTEMS 


Explains advanced design 
ques for high performance 
stems requiring the ultimate in 
nse. Covers 4 basic methods of 
mizing a control system. Brings 
the most recent advances in the 
id. By 8S. S. L. Chang, New York 
Univ. 381 pp., $11.75. 


Just Out. 


McGRAW-HILL BOOK CO., or. ae 11-6 
327 W. 4ist St., New York 36, 


checked below for 10 days’ ex- 
approval. In t0 days I will remit 
| keep plus few cents for delivery 
n unwanted book(s) postpaid. (We 

if you remit with this coupon 
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al.—Elec. Equip. Design & Const. 
Computer Con. Systems Tech.— $16.00 
« ae lackwell — Electro.mech.System 


‘ 
“Lin. Vac.-Tube & Trans. Circ. 


Syn. of Opt. Control Systems—$11.75 


Cor 


For price and terms outside U. S. write 


McGraw-Hill International, N.Y.C. 36 Aw-ti-6 8 
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LETTERS 





Cost of Procurement 


} recently read in the minutes of a NASA- 


industry briefing, an address by H. H. Koelle, 


Director of Future Projects at Huntsville. 
In this talk, Mr. Koelle states: 

“It is our intention to award approxi- 
mately 28 contracts in the $50,000-$200,000 
range on 14 projects. For each contract 
some 10 to 20 qualified companies will re- 
ceive an invitation for proposals.” 

Now, if 28 contracts are to be let, with 
an average of 15 bidders each, that amounts 
to 420 proposals. Assuming $5,000 total 
sales cost per proposals (not high for pro- 
posals averaging $100,000), this amounts 
to $2.1 million in contractors’ sales costs to 
procure the 28 contracts. At an average 
value of $100,000 each, the total value of 
the contracts would be $2.8 million. 

Thus, the companies will spend $2.1 
million to obtain $2.8 million worth of 
business. It is a mistake to assume these 
sales expenses will come “out of pocket,” 
since profit margins in government work 
simply don’t provide any “pocket.” 

Mr. Koelle is known to be both a highly 
proficient engineer and a highly responsible 
manager, and we can consider his office as 
typical of a well managed government re- 
search and development agency. If we con- 
sider the thousands of similar offices through- 
out NASA, DOD, AEC and other research 
and development agencies, we are forced to 
wonder how little of the government re- 
search and development dollar actually finds 
its way inte the laboratory. 

I think we have created a procurement 
situation which leads not to free competi- 
tion, but to ruinous competition—ruinous 
to the engineering profession, ruinous to the 
corporations serving the defense effort, and 
ruineus to the defense research and develop- 
ment effort itself. The many solutions which 
have been offered to solve this dilemma de- 
serve more consideration at the highest 
levels of our government. 

Ricnarp L, Meta 
Cambridge, Mass. 


West Ford Comments 


The orbiting of Project West Ford is 
not a great mistake, it is a national tragedy. 
In the first place it serves no useful purpose. 
The United States has several sound, re- 
sponsible communications satellite programs 
in Advent, Courier, Echo, and the private 
communication satellite proposals. West 
Ford will not handle any duties not handled 
by the others. 

It will, however, do distinct harm to other 
space programs. The finely-ground lenses of 
Midas, Samos, Tiros, and Nimbus would be 
appreciably damaged in collisions with the 
needles. Also in danger is the delicate ex- 
ternally mounted instrumentation in deep- 
space and other probes. But worst of all is 
the black eye it gives to the nation’s space 
program. The irresponsibility of this stunt is 
plainty evident to many foreign observers 
who formerly had faith in American scien- 
tists. I recall that a few years ago many 
Americans were worried about irresponsible 
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Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


and damaging Russian space stunts. It is a 
bitter disappointment that we are the first to 
become careless. Our initiative may also give 
the Russians the incentive to try far more 
damaging tricks than West Ford. 

In the future we shall have to be more 
careful than ever in order to restore free- 
world confidence in our “sound” space pro- 
gram. I plead very earnestly that we never 
again deliberately orbit artificial meteorites. 

FREDERICK PILCHER 
Lawrence, Kan. 


Space Enthusiasm 


I want to reach the moon! I’m curious. 

This just about sums up what I see in a 
space economy. Many things must be 
meshed together to see a country like ours 
or Russia place such emphasis on space ex- 
ploration, and actually spend money doing 
it. It is tied in with war making, large scale 
exploration, large scale competition and a 
standard of living that can support such an 
undertaking, plus from an engineering stand- 
point that it is “feasible” and not just wish- 
ful daydreaming. 

I am an engineer and I get a great deal 
of real happiness out of putting something 
together, and to find it works somewhat 
similar to the way I have figured it out be- 
forehand on paper. It is a sense of accom- 
plishment. But my interests go much fur- 
ther than that! I love research for the same 
reasons and space work is even further out. 
It even ties in with religion and why man is 
on this earth. Are we the only beings in ex- 
istence? Are we possibly the starting of life 
in the Universe? If such things are in the 
timetable of men on this earth, nothing 
will stop us from expanding out. If this is 
our future, let us hope that it will not need 
to be interrupted by our puny little wars. 

Space competition can take the place of 
war, as long as space enthusiasm holds up. 
All the people of our country who have an 
interest in space can feel they are a part of 
this big exploration team. We are all help- 
ing to pay for it. Man has always looked at 
the stars and wondered about them, and the 
only way science (and, incidentally, our 
standard of living) has advanced was when 
he was able to do something about it. Wit- 
ness the state of our technology, which has 
only occurred within a few hundred years, 
compared with the known existence of man 
for thousands of years previously. 

It is not to be denied that wars have 
helped and accelerated the state of science 
technologies under the impetus of self- 
preservation and competition (these words 
might almost be considered synonymous). 

There may be some tightening of belts to 
support the space effort of this country but 


our economy can support it. This tighten- 

ing of belts may be entirely illusory because 

people will work harder and accomplish 

more and also have a higher standard of liv- 

ing than if it were not happening. We 

would rather not have another WPA. 
Warren H. Frariry 
Electronics Engineer 
San Diego, Calif. 


Helicopter Simplicity 


Sen. Monroney advises underdeveloped 
nations to avoid spending millions of dol- 
lars for highways and to go “directly from 
the buffalo cart into the air age for connect- 
ing their country.” 

Could he, your editors, or anyone else 
explain why the aircraft industry and, par- 
ticularly, the helicopter people (what else 
can be used in rough terrain?) get so 
little encouragement to pursue simpler com- 
ponents in order to make this practical? 
Why, for example, do we not read that 
money is being spent for elastic blade re- 
tentions to replace the troublesome dust- 
vulnerable hinges in helicopter rotor heads 
(AW May 29, p. 19). 

If the fraction of research in the area 
of such simplification studies were expressed 
as a percentage of total airspace research, 
it probably would have as many zeros in 
front as the Moondoggle Program cost 
figure will have at the end. 

Wittiam H. Raser, Jr. 
Stratford, Conn. 


Moral Wisdom 


I read the letter by Mr. F. W. Krohn 
(AW Sept. 18, p. 108) which criticized your 
magazine in somewhat intemperate terms. 
I know McGraw-Hill need not be deferided 
against such wild diatribes, but I would like 
to commend the editorial in question. Your 
editorial simply touched lightly and gently 
upon the historical facts. 

I, for one, do not relish the spectacle of- 
fered by German scientists in this country 
who take it upon themselves to offer public 
advice and counsel upon matters of morals, 
ethics, theology and public weal. If Mr. 
von Braun and Mr. Krohn (to name a few) 
are so adept and so swift at self-expression 
in non-technical areas, why were they so 
silent in those areas in the decade prior to 
1945? 

Those German scientists who came to this 
country after 1945 were at best passive in a 
period of colossal bestiality perpetrated by 
the German people—and the guilt is plural, 
although not even Eichmann admits to shar- 
ing any of it. 

The technical wizards who designed the 
V2 and Cyclone B are now free to ply their 
talents in our military establishment, but 
we who do not relish the association need 
not acknowledge their gifts for leadership in 
social and moral areas. 

Denis BRASKET 
Engineer, missile industry 
Culver City, Calif. 
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in direct writing recording systems 





only Brush 
designs 
specitically * il Specs 


From every nut and bolt to the shipping crate, fully militarized Brush Direct Writi1 
Recording Systems are originally built to meet military specifications 





That’s why they are performing every imaginable task of data acquisition and 
recording at U.S. and NATO installations throughout the world. These electric writi1 
systems have proved their unexcelled reliability ... from the Operations Monitor 
that will record 120 separate operations at the instant they occur... to the Analog an 
Sequence Recorder that simultaneously records both analog data and sequential event 
And, they are built for maximum performance in the hands of non-technical personne! 
Brush equipment is already at work putting evaluation data in writing for a whole new 
generation of weapons. When the weapons become operational, Brush MIL Recorde: 
are a vital part of the system. This experience is unique in the industry. Before 
prototype design becomes a problem—call, write or wire Brush for complete details 


——brush INSTRUMENTS 


DIVISION OF 


37TH AND PERKINS | CLEVITE CLEVELAND 14, OHIO 


ComPoRration 














ON TARGET... 


Mission: take aim on a target you cannot see. Stay on target as your firing platform moves, submerged 
1,200 miles away from the target area. When necessary, send 16 Polaris missiles roaring from the 


ocean depths, each aimed with rifle shot accuracy. 


=Yo}sat-lomm m-Delela-heelal-t-0am lela @al-ae- 3 
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U.S. nuclear submarines with this 
awesome ability. A tiny Bomac mag 
netron plays a key role in testing 
Polaris’ complex inertial guidance 
system. Other Bomac microwave 
components assist in carrying out 
constant checks for combat readiness. 


Have you a missile project to put on 
target? Write us. 
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